; 1"#e3e?889l <L<h?6?T?r Technical Field The present invention relates to a
recording liquid adapted for use in inkjet recording, and in particular, to
a recording liquid which is useful in formng i nages on so-called plain
paper. Such recording liquid nmay al so be used as a water-based ink
conposition for water based witing instruments, recording instrunents, and
pen plotters. Background Art A nunber of investigations nduct ed
in recent years on inkjet printers to thereby inprove pd“WMﬂwmmwmmmMrtles
on a plain paper, and in particular, to inprove col orfastnes # wat er and
light. As a consequence, inkjet printers and plotters adapte or use with
an ink including a pignent for the coloring material are ally
avai l abl e. These printers and plotters, however, are ass @ B ﬂﬂnthe
problemof insufficient reliability, for exanple, cloggl to the
machi ne using a dye ink. This problemis particularly notabl ®®#&n a highly
perneabl e solvent is added to the ink for controlling wettability, and the
pi gnent often becane aggregated as a result of change in the nature of the
di spersant. 1 In view of such situation, U S. Patent No. 5571311 and
JapaneseTeehmicaldigldcat i on Lai d- Open (JP-A) No. 10- 510862 propose an ink
havi ng i nproved dispersibility, stability after dispersion, and reliability
by surface t re?herpresmﬁribmertﬂiamrehﬁels te & cepordihgtiviuid adapted um gr oup,
and introduci ng carboxylic acid and sulfonic acid as a functional group.

U.S. Pat ot ube.in5i9dgat fecbrzbings emchin?f )mrrbcbﬁduv%h juide col or ink
wherein the carbon bl ack has been surface treated and int ed with

car boxy! weiipisrasefit] inofrmi ® i S@ntdéﬁcﬁﬁéﬁn}? a1H1§a Ef‘t 5571311
or the like. JP-A No.10-273606"di sctf oses an orgarnic plg has been

oxi di zedrEyordi ﬁgr"‘!ﬂéiaﬁm?f}’ aldbe i‘i&‘éd@%é W%teﬂ%a%éﬁel gﬁ%@ﬁ%ﬁ”

organi c plgnent | fonic group been intro

Friedel - g3dd a water

sol ubl e 1 nﬁ Etegener gmﬁggﬁgﬁaﬁﬁeﬁ{s@@&bf&% pr evewla%dcl oggi ng of
t he nozz ngSIOﬂ of the menbers that cone in contact with the ink.
The surf rea ed pi gnents as descri bed above, however, are associ ated
with the problen1that they change the pH, in particular, |lower the pH when
t he pignents are exposed to the change in tenperature and ot her

envi ron fact? or as the tine |apses despite their inproved

di sper si ?E? b||ity after the dispersion Such change in the pH
resulted in the corr |o and erosjon r|ous stltuent nmenber s

i ncl udi ng t he KeRYIR, 15“’%@8@1%%% Cate gureceiManber

i ncl udi ng nmenbers conpr|5|ng silicon or glass 2 and/ or netal such as

ni ckel , gzeers &N ingef prantesgdo; therebynimprave pexiating prapesties©n ae
ejection properties. In view of the situation as descri bed above, JP-A No.
04- 22617 plains pagpess and impantiendan te isoprovelselarkastness to water and
N-tris(hydroxy)- nethyl 2- am noet hanesul foni ¢ aci d,

N, N- bi s( xyAstehgdnsequenee, inkjet ipaintexsiared plotters adapted for
tris(hydroxynet hyl)am noet hane has been added as a pHbuffer with the

parti cul arsedwith an ifleimtlupling @pighednt far e toRonhigahaltbeial Alke JP- A No.

08- 41398 di scl oses an ink containing at | east one cornpound sel ected from

2- (cycl oy corimer@hllgnevailhbi)i CThesd. g)rmters and plotters, however,
3- N- cycl ohexyl am no- 2- hydr oxypr opanesul f oni ¢ aci d

3\ cycl ehexskapidted st the idblef 8F iflsuficical el %‘Blléi"tt}tégfcﬁ‘“ al kali ne

met al hydroxi de or carbonate,” wherein pH een adju to the range of

veok. P RRBPYS 3419%8929“%?@ﬁ%i%ﬂé*%rﬁﬂ?gﬂﬁééﬁﬁéﬁﬁg% difdilg This 1o *
2" am no- brovleP e pakAbullfiy @iatle9nR L1IERYY p%'%ﬁqkeéﬁse solfRfigs" e P

has been

added to the ink for controllirig wettability, and the pigment often

became aggregated as a result of change in the nature of the

dispersant.



adjusted to the range of 8 to 10. Since these inks contain dyes having
buffering capability, the pH can be kept in the range of 9 to 9.3 even
after storing at 60C. Wth regard to the pignment-based ink, JP-A No.

04- 149286 di scl oses a pignent-based ink using a dispersant wherein a carbon
bl ack having a pH of up to 6 is used wwth a buffer to adjust the pHto the
range of higher than 6 to less than 8. In the case of a pignent-based ink,
pi gnent often aggregates at a high ion strength, 3 and therefore the pH

adj usters used IMvide cBsudiaseridtibn, BSIPaenbbib.88XK31daandt sinply be

applied to the pignment ink, and such application is particularly difficult

N the Copmdtiedt PhitnieABIIEAOA Eaircf-%s%@ggwﬁy No691BI5108@2s¢! osure of

| nventi o e present | ntion was co in"view of the situation as
ot oved PRADaan AR e Y thEimBlob L8 dEpRESibRy HARRL Sl Py Ty °° "
Crabi 11 1 fernorm Ry 45 RirbEeheplihg R CadPol Bk MIZAREC,
e topr ovratatigRRy g AaPeANm BrShEEaral hfhde hRiRER G e "
O B0 P PSRRI A RBedl BB o SYBRERI R, o '
i o |5 SRS HisIPes A1y DEgRniG BISTEIar HOS pd oY THEOMAIRR o 1t he
ecor i notheparbeR blask s befis Stace eatad A sptoduend Bitthas been
A HSUICRERE R - R R

5571311 or the like. JP-A No. 10-273606 discloses an organic pigment

which has been oxidized by using sulfamic acid, and JP-A No.

11-246807 discloses an organic pigment wherein sulfonic group has

been introduced by Friedel-Crafts reaction by using a sulfonating

agent.

The pH of a water soluble ink is generally adjusted for the

purpose of preventing clogging of the nozzle and corrosion of the

members that come in contact with the ink. The surface treated

pigments as described above, however, are associated with the

problem that they change the pH, in particular, lower the pH when

the pigments are exposed to the change in temperature and other

environmental factors or as the time lapses despite their improved

dispersibility and stability after the dispersion. Such change in the

pH resulted in the corrosion and erosion of various constituent

members including the head having an ink supplying means and a

liquid chamber including members comprising silicon or glass



FIG 4 is a view showi ng an exanple of the integrated unit of the recording
apparatus according to the present invention. FIG 5 is a view show ng an
exanpl e of the recording head which is the nain part of the recording
apparatus according to the present invention. FIG 6 is a cross sectional
view of an exanple of the ink head wherein the present invention has been
applied. Best Mdde for Carrying Qut the Invention In the case of the ink
usi ng the carbon bl ack, the pH decrease is estimted to be caused by the

i nf| uencea Rl /i khethl SERES MK SUBWY fhicelikieNahtetisia! hotupAd t he
materi al s refrai ni ng unreacted. The nechani sm however, has not” been found
out. This I W 1 i Hew I%?f?# iden the inpaired durability of
t he nenbeerlggkﬁ%étl corﬁg&tlér@%'tegﬁ W t}% eﬁllér?k is a serious problem since
such decrease i ! ] j KIRET r nd the ink
often reaches aﬁhb% of Hie B{t‘ﬂfgﬂlﬁ‘ﬂtasaﬂefcﬁgbgéat IJFLA N¢

i gh tenperature during anspor'tation. 1n view of such
situation . . decrease caused by
the acid %%mﬂlﬁgﬁésfﬂ?%@%&éﬁﬁﬁBS}&%&| on of a borate

whi ch has en,kngwn i th rt, however, resylted inysthe aggregati on due
to the deNEISER O Brbrth i 2raminorthant il abiave boon caused by
the ion tiQn. .5 This, iin turn,.means that the pH buffering capacity
shoul d bgﬂ}s’ﬁf&l@@wwqm@[ﬂ"YQ@YHH‘%&Eﬁ DHABNIERE i gnent  surface. The
inventors of .th resent iLnvention hav de an extensive_jnvestigation to
find an aHesmdrdxIRGthyJRmieethalie fas hraAdsiechas ABbh DGR ot ed as
result of such.investigation. Mre specifically,, | i nyentors .of the

pr esent imiglmth@rpa : afr ?f%éheeppi-lf?@%pés he%rthpﬁpééf rom
Good' s buffers_and a basic organi c conpound sel ected from am nopropanedi ol
deri vat i viitkar fPafidye. 108-413\%§ sliselgisgsian imk coatainingat irastare t r eat ed

pi gnment di spersed by USitﬁhcz a water sol uble organic solvent and water, the

t hus proveampoukdiselectediftom Bi(girctobexykamitg)ethanersnlfenicadidH
decrease. The present invention does not adversely affect the

di sper si bB+Ntgycloheheylamiirae2-hy daosy preparssedfomivcadide f or mer conponent
contributes for the pH buffering capacity while the |atter conponent

adj ust st BeNpéy doleheylankirtaprdsaniesul fonid-heid) arsl gikeine withhan

contri buti ngpP(’)r t he 'pH buffering capacity as well. d he present invention

i s parti cylledline ehéeslthydrokide bheazbomaite, nhérein pHslehebeea from the

Good' s buffer is N-cyclohexyl -3-am nopropanesul fonic acid or

ot Mopr OpanLa SF Qe VPG o LAt ne D, 3 br opanca o oo PH

the 1 nk naS-eun of oG RO AL e0°G T h S, I R P (e
nventi on 1S ot “ar o seniifite ¢ FEARA A Ml Lo Brdd BT, wnerein
at 1east AchRidi0b s BEBARIC §90Rk Halk] Sohotdiil dheBRIRG bddwi d 1 esi stor,

vi brka]ti on ate, or nozz forme . al nang s: l'icon o][

the - conpofCTeS LR HRE raRel LER 1B I PG Bref Ik EabBaUERE ' Lo Ton
i kabl g i A i heyink i, d i nkj di

eppar at usoXiRg: PHdTeriTi S8 PADH et Ga 15 khbt il rRHES gFREE] "

i nvention, JThe present invent| rovides an ink formul ati on which enabl es

provi di ng9§fne}’ﬁ§jaef§e%§§qréﬁg\meg i+ reliability has been inproved, by

resolving varioys.difficulti associated with .t urfac r d

b onent o2 i cnURiATeaRt o fhe eRoent s O R eV oI TR i nks
where the pignent is,dispersed by using a dj,spersant. The, ink of the
present i decloses Blmtebasqy‘f ok tsihg gpersant wherein a carbon

black having a pH of up to 6 is used with a buffer to adjust the pH
to the range of higher than 6 to less than 8. In the case of a
pigment-based ink, pigment often aggregates at a high ion strength,



printer including the one utilizing the pressure exerted by PZT, the one
wherein the ink is ejected by the vibration plate deforned by el ectrostatic
force, and the drop-on-demand inkjet printer wherein the ink droplet is

ej ected by the bubble generated by the heating of the liquid, and also the
one operated by the so called "charge control process"” wherein the ink is
si mul t aneously charged and vibrated by PZT. Due to the high reliability of
the ink of the present invention, stable ink ejection is enabled even from

a nozz| es%!‘éa%@rgf@@&?é HH iagi\;gbte@wéa Tn"fh@_rcli}réﬂ‘}asea inks gt , CGood' s

buffer u in the prese nvention Is described. Good's buffer is an
oo a5 deers ezl Cifridingly, BoAPbd i the Pk Gk, shdct ures
i&ﬁgiﬁ%ﬁ%ﬁﬁz@%@@ﬁé SeteR iR N AN R 2ot 2 (2)
S : : : ! Y- 2o ami : :
(roc2a B ROBREA A Ra R Bl " O anes o e actd

N bi s(2- hydr oxyet hyl ) gl yci ne ( HOCH2CH2) 2NCH2COOH (3) Bis-Tri s Chemi cal
nanme: bi s(2-hydroxyethyl)im notris(hydroxynethyl)nethane

Disclosure of Invention

The present invention was completed in view of the situation
as described above, and an object of the present invention is to
provide an improved ink containing a surface treated pigment for
the coloring material, and in particular, a water-based ink having a
high storage stability which exhibits reduced change in pH, in
particular, reduced decrease of pH during the storage. Another
object of the present invention is to provide a highly durable inkjet
recording apparatus wherein dissolution of the member constituting
the printer system that comes in contact with the ink is prevented,

and a recording process.

Brief Description of Drawings

FIG. 1 is a view showing an example of the head which is the
main part of the inkjet recording apparatus according to the present
invention.

FIG. 2 is a view showing an example of the inkjet recording
apparatus wherein the head of the present invention has been
incorporated.

FIG. 3 is a view showing an example of the ink cartridge



(HOCH2) 3CN( CH2CH-COH) 2 (4) 8 CAPS Chem cal nane:

N- cycl ohexyl - 3- am nopr opanesul foni ¢ aci d NHCH2CH2CH2S03H (5) CAPSO Chem cal
nane: N-cycl ohexyl - 2- hydr oxy- 3-am nopr opanesul foni ¢ aci d NHCH2CHCH2S03H OH
(6) CHES Chem cal nane: N-cycl ohexyl -2-am noet hanesul fonic acid
NHCH2CH2CH2S03H ( DI PSO Chem cal nane:

3-[N, N bi s(2- hydr oxyet hyl ) am no] - 2- hydr oxypr opanesul foni ¢ acid (HOCH2CH2) 2
NCH2CHCH2S03H COH (8) 9
accommodating the ink of the present invention.
FIG. 4 is a view showing an example of the integrated unit of
the recording apparatus according to the present invention.
FIG. 5 is a view showing an example of the recording head
which is the main part of the recording apparatus according to the
present invention.

FIG. 6 is a cross sectional view of an example of the ink head

wherein the present invention has been applied.

Best Mode for Carrying Out the Invention

In the case of the ink using the carbon black, the pH decrease
is estimated to be caused by the influence of acid originating from
impurities in the carbon and the materials remaining unreacted.
The mechanism, however, has not been found out. This acid
generation which may result in the impaired durability of the
members that come in contact with the ink is a serious problem
since such decrease in the pH is prominent at a high temperature
and the ink often reaches a high temperature during the
transportation.

In view of such situation, attempts have been made to
suppress the pH decrease caused by the acid generation in the ink
by using a buffer. Addition of a borate which has been known in
the art, however, resulted in the aggregation due to the decrease of ¢
potential which is estimated to have been caused by the ion

adsorption.



EPPS Chem cal nane: 3-[4-(2-hydroxyethyl)-1-piperazinyl]propanesul fonic
aci d HOCH2CH2N NCH2CH2CH2SO03H (9) HEPES Chem cal name:

2-[4- (2- hydroxyet hyl) - 1- pi perazi nyl ] et hanesul foni ¢ aci d HOCH2CH2N
NCH2CH2S03H (10) HEPPSO Chem cal nane:

2- hydr oxy- 3-[ 4- (2- hydr oxyet hyl ) - 1- pi per azi nyl ] propanesul foni ¢ aci d,
nonohydr at e HOCH2CH2N NCH2CHSO3H~ H20 (11) MES Chem cal nane:

2- nor phol i noet hanesul foni ¢ acid, nonohydrate 0 NCH2CH2SO03H~ H20 (12) 10

MOPS Chermi cal MERE;, if-tiRhp taeAAS Rhap#he pHvhfferatg @apacity should be
imparted without causing adsorption on the pigment surface. The
inventors of the present invention have made an extensive
investigation to find an adequate buffer, and the present invention
has been completed as result of such investigation.

More specifically, the inventors of the present invention
found that, when an organic pH buffer selected from Good's buffers
and a basic organic compound selected from aminopropanediol
derivatives are added to a water soluble ink having the surface
treated pigment dispersed by using a water soluble organic solvent
and water, the thus provided ink will exhibit high storage stability
and reduced pH decrease. The present invention does not
adversely affect the dispersibility of the surface treated particles,
and the former component contributes for the pH buffering capacity
while the latter component adjusts the pH of the ink to the desired
pH and is likely to be contributing for the pH buffering capacity as
well.

The present invention is particularly effective when the
organic pH buffer selected from the Good's buffer is
N-cyclohexyl-3-aminopropanesulfonic acid or
N-cyclohexyl-2-hydroxy-3-aminopropanesulfonic acid, when the
aminopropanediol derivative is 1-amino-2,3-propanediol,
1-methyl-amino-2,3-propanediol, or
1-amino-2-ethyl-2,3-propanediol, when the ink has a pH of 8 to 11,

and when the surface treated pigment is a self-dispersing pigment.



0 NCH2CH2CH2SO03H (13) MOPSO Chem cal nane:
2- hydr oxy- 3- nor phol i nopr opanesul fonic acid O-NCH2 i HCH2SO3H OH (14) PIPES
Chem cal nane: piperazine-1, 4-bis(2-ethanesul fonic acid) HO3SCH2CH2N
NCH2CH2S03H (15) POPSO Cheni cal narme:
pi per azi ne- 1, 4- bi s(2- hydr oxy- 3- propanesul foni c acid), dihydrate
HO3SCH2CHCH2N NCH2CHCH2SO03H~ H20 OH OH (16) 11  TAPS Chem cal nane:
N-tri s(hydroxymet hyl ) met hyl - 3- am nopr opanesul fonic acid

Furthermore, the merit of the present invention is most prominent

when it is used with an inkjet printer wherein at least a part of the
member constituting liquid chamber, fluid resistor, vibration plate,
or nozzle is formed of a material containing silicon or nickel since
reduction in pH gives serious effects on the dissolution of the
components constituting such member. Therefore, the present
invention realizes remarkable improvements in the ink cartridge,
inkjet recording apparatus, and inkjet recording process using the
ink of the present invention.

The present invention provides an ink formulation which
enables providing an inkjet system wherein reliability has been
improved, by resolving various difficulties associated with the
surface treated pigments, which have a better reliability than
conventional pigment inks where the pigment is dispersed by using
a dispersant.

The ink of the present invention is adapted for use with any
printer including the one utilizing the pressure exerted by PZT, the
one wherein the ink is ejected by the vibration plate deformed by
electrostatic force, and the drop-on-demand inkjet printer wherein
the ink droplet is ejected by the bubble generated by the heating of
the liquid, and also the one operated by the so called "charge control
process" wherein the ink is simultaneously charged and vibrated by
PZT. Due to the high reliability of the ink of the present invention,
stable ink ejection is enabled even from a nozzle with a diameter as

small as 20 um or less.



( HOCH2) sCNHCH2CH2CH2S03H (1~ TAPSO Chem cal nane:

2- hydroxy-N-tris(hydroxynet hyl ) net hyl - 3- am nopr opane sul fonic acid OH
(HOCH2) 3CNHCH2CHCH2SO03H (1g) TES Chemi cal nane:

N-Iris(hydroxynet hyl ) net hyl - 2- am noet hanesul foni ¢ aci d

(HOCH2) 3CNHCH2CH2S03H (19) Trici ne Chem cal nane:

N-[tris(hydroxynet hyl)nmethyl]glycine (HOCH2) 3SCNHCH2COCH (20) O the Good's
buffers as nmentioned above, the preferred are CHES, CAPS, CAPSO TAPS,

Bici ne, and Tripdte Gavd'sibaffersisad gh thegsrdsentinention id desepidséd. buf fer
is added at an anount of 0.001%to 5.0% by weight, preferably at 0.005 %to

1.0 % by @Rjgt; i ' ,
Y QRIS biffer [Dah dYgirfittbfepustdin the fidldlof biycHegdtry, Nex!

t he am nopropane In the present invention id scri bed.

F;(?ﬁrrt)lagst%{ldmgﬁg%ﬁ@ﬁ}@%,gggagr}fgg&%?gﬁlgélaw.ves i ncl ude, but are not

- am no- propane , 1-am no- 2, 3- propanedi ol ,

1-am no-2 s panedi ol , 2-am no-2-net hyl - 1, 3- propanedi ol ,
2- am no- Z[G;§)E>§18-§@£egrggpanedi ol , and 2-am no- 2, 3- propanedi ol .
ACES
Chemical name: N-(2-acetamido)-2-aminoethanesulfonic acid

H,NCOCH,NHCH;CH,SO:H (1)

ADA
Chemical name: N-(2-acetamido)iminodiacetic acid

H,NCOCH,N(CH,COOH), )

BES
Chemical name: N,
N-bis(2-hydroxyethyl)-2-aminoethanesulfonic acid
(HOCH:CH:).NCH>CH>50;H

Bicine
Chemical name: N, N-bis(2-hydroxyethyl)glycine
(HOCH2CH>)-NCHCOOH 3)

Bis-Tris
Chemical name:
bis(2-hydroxyethyl)iminotris(hydroxymethyl)methane
(HOCH:2)sCN(CH,CH-OH)2 (4)



The preferred is 2-am no-2-ethyl -1, 3- propanedi ol ,

2-am no- 2-net hyl -1, 3- propanedi ol , and 2-am no-2, 3-propanedi ol, and the
especially preferred is 2-anm no-2-ethyl-1, 3-propanedi ol. The

am nopropanedi ol derivative is added preferably at an anmount of 0.01 %to
10 % by weight, and nore preferably 0.1 %to 2.0 % by weight. Exenplary
pi gnments which may be used in the present invention include organic

pi gnents such as azo pi gnments, phthal ocyani ne pi gnents, anthraqui none

pi gnents, dioxadi ne pignents, indigo pignents, thioindigo pignents,
peryl ene pignents, isoindol enone pignents, aniline black, azonethine
pignents,cggpganine B | ake pignents, carbon bl ack; and inorganic pignent
such as iron oxide, titanium oxide, calciumcarbonate, bariumsulfate,

uch as fron o _ | r bon e
and metal  powaer R 2 SEREr N SIS ERy b oy ORI GRICIR TS| 20

13 for a black ink include carbon bl acks such as furnace bl ack,

| anpbl ack,/ acet\yyl ene bl ack, channel black, and carbon black (C. 1. Pignment

bl ack 7),{and n8 -NHCHgﬁhCﬁ%soqpper oxide, iron oxide (C. 1. Pignent black
11), and & tani/im oxi dé, %an o%ganic piggents such as aniline black (C. I

Pi gnent bl ack—1). Exenplary pignents mﬂ' h may be used for a color ink
include, in the case of yellowink, C 1. Pignent yellow 1 (fast yellow G,
3,12 (disazo yell ow AAA), 13,14,17, 23, 24, 34, 35, 37, 42 (yellowiron

oxi de), §€g¥5§ 74, 81, 83 (disazo yellow HR), 95, 97, 98, 100, 101

104, 108, 189;-1 62117,120,128,138,150,and153. Exenpl ary pigments which may be

used for a naga&h% ink.include C.1. Pigment Red 1, 2, 3, 5,17, 22
(Brilliant Fast 5?“@@??“@@; 31, 38, 48:2 (Permanent Red 2B(Ba)), 48:2

(Per manent . Red, 2B( . 48: 3 (Permapent Red 2B(Sr))., 48:4 (Permanent Red
2B(t wn))N@yglosz.cﬁf-ﬁslay§r0§§r3ramn¢pr%p@n% wacegld 60:1, 63:1, 63:2,
64:1, 81 (Rhodami ne 6G Lake), 83, 88, 92,101 (red oxide), 104, 105, 106, 108

(cadm um reeh—112, 114, 122 (di et hyl qui nacri don), 123, 146, 149,
166, 168, 170, 172\ 17 , , 190, 193, 209, and 219. Exenplary pignents
whi ch may M@Céémm include C.I. Pignent blue 1, 2,15 (copper
pht hal ocyawi_ne/bl ue R),|15:1,15:2,15:3 (pht hal ocyani ne blue G, 15:4,15:6
(pht hal ocyani ne blue E)gA6,17:1, 56, 60, and 63. Exenplary pignments which
may be used for an ink of intermediate (6)l or include pignents that have
been known for use in red, green, and blue inks, and such pignents nay be
used either 14 al one or in conbination of two or nore. In the present

i nvention, a pignent which has been surface treated is used for the purpose
of i nmprovCkdESi spersibility and stability after the dispersion to thereby
inprove reliability. The type of the surface treatnment is not particularly
limted and anyCherhical namet Maydlohexyi2-aheinmeathamesodfemiol agidd. Wt h
regard to t urface treatnent of the pignent, typica

NHCH,CH,CH,SO,H

()

DIPSO
Chemical name:
3-[N,N-bis(2-hydroxyethyl)amino]-2-hydroxypropanesulfonic acid
(HOCH,CH,) , NCH,CHCH,,SO,H

OH ®)



surface treated pignents include self-dispersing pignents wherein

di spersion of the pignent in water has been enabl ed by addi ng sul f onyl
group, carboxyl group, or other functional group on the pignment surface;
grafted pignments wherein dispersion of the pignent in water has been
enabl ed by treating the pignment surface with the resin; and pignents
wherei n di spersion of the pignent in water has been enabl ed by

i ncorporating the pigment in a mcrocapsule. In the present invention,

i ntended effects are nost prominently realized by the use of a

sel f-di spersing pignent. The particle size of the pignment is not
particul agppg inted. In the present invention, however, a pignment ink
having a particle size distribution wherein particles with the particle

size of 20 to t prevalent in ternms of maximum particle nunber
is preferred. §F5§¥%@§F§§?', the pignent may have a particle size of

about 50 494120 e1 Rl ' the recording
liquid mﬁ$ﬂ4$§$P85&P¥§%$P&2b}ﬁ?%#%ﬁ%ﬁ%fgé?P?%@ﬁggﬂgﬁgﬁﬁggE%nt di spersi on
and insufficient st/abilNty of ejection of the recording liquid, inviting

| oss of i Mty in } i density. On 15 t he ot her hand,
particle gﬁggHb JJSS t ggHggg%#Fﬁggﬁbe favorsfle in view of the stability
in the storage of t ecording liquid and iK he ejection of the ink while
size reduction to such size and dispersion of the particles of such size
woul d require conplicated dispersion and classification procedures,
rendering?HgﬂgB conom cal production of the recording liquid difficult. Wen
a pi gnent rsant is used in the present invention, any known di spersant
used for an ingh t system may be used including polyneric dispersants and
wat er sol ubl e icalmamehe ink of the present invention is nost often
produced by using water as_its main conponent of_ solvent. The ink, however,
may be per&c@dhyﬁr@erﬁjhyl)n&t}él’p@Mﬂb}’ ebhgaﬁsulf@mw@md for exanple, in
order to produce an— having the desired properties, to prevent drying of
the ink, or to inprove haa;h*tiog stability of the ink. Exenplary water
sol ubl e or §AEHCHM vent s 38t hyl ene gl ycol, diethyl ene glycol,
triethylene glycol A\ pol&ethylene gl ycol , polxgoypylene

gl ycol, 1, 5- pent anedi ol , 1, 6- hexanedi ol , gl ycerin]

1, 2, 6-hexanetriol, 1, 2,4-butanetriol,1,2,3-butanetriol, petriol, and other
pol yhydri c al cohol s; ethylene glycol nonoethyl ether, ethylene glycol
nonobut yl HEPPS(Q di et hyl ene gl ycol nononet hyl ether, diethylene glyco
nonoet hyl et her, diethylene glycol nonobutyl ether, tetraethyl ene glycol
nmononet hyl et heCharhidallreye@: ycol nonoet hyl ether, and other pol yhydric

al cohol al kyl ethers; ethylene glycol nonophenyl ether, ethylene glycol

nonobenzyd_ - ! % ;

oty 3 Ry Oy O AR N Pt 2 pro Py chig acid,

1,3-dinet?¥aﬁ8h gkd di none, s-caprol actam and other nitrogen-containing
i C comnpo

het er ocyc unds; formam de, N-nethylfornmam de,
N, N- di net hyl f or manifMe, ®nd ot her ami des; nonoet hanol ani ne, di et hanol ani ne,

tri et hanol r noet h d Hep hyl ami ne, triethylam ne, and ot her
am nes; dinetﬁ??gh f oxXi §Pﬁgﬂ$?%¥gﬂ%, thiodiﬁqunol, and ot her

sul fur-contai ni ng ebﬂpognds; propyl ene carbonate; ethyl ene carbonate,
y-butyrol actone, and the like, which may be used al one or in conbination of
two or nore with water. Anong these, the nost preferred are diethyl ene

gl ycol, tghggiethanol, pol yet hyl ene gl ycol 200 to 600, triethylene glycol,
gl ycerin, 1"296- hexanetriol, 1, 2, 4-butanetriol, petriol,1,5-pentanediol,

N- net hyl - 2- pyrral.i dope,. N-hydroxyet hyl nyrro) i done,. 2-pyrrqlidone, and
1, 3- di met hyl - i Gai e %&iomk%ﬁ%@ﬁ%ﬁ@%ﬂlf@m ng caused by
drying of the [nk, nanely, |oss of ejection properties by the evaporation
of water 6@&6@%@@hﬁmﬁ i nproves dissolution stability of the ink of the
present inveat+en. The ink of the present invention may al so i nclude other
additives own | h t ,in.addition to the colorants and the sol vent as
descri bed ove. ﬂcbéﬁég&EHtHﬁky be added for the purpose of reducing
surface tension Af the ink. Exenpl ary qgﬂgtrants i ncl ude pol yhydric

al cohol s such as 2,2,4-trinmethyl-1, 3-pentanediol, and 17
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2-ethyl -1, 3-hexanedi ol ; al kyl and aryl ethers of a polyhydric al cohol such
as di ethyl ene glycol nonophenyl ether, ethylene glycol nonophenyl ether,

et hyl ene gl ycol nonoallyl ether, diethylene glycol nonophenyl ether,

di et hyl ene gl ycol nonobutyl ether, propyl eneglycol nonobutyl ether, and
tetraet hyl ene glycol chlorophenyl ether; and | ower al cohols such as

pol yoxyet hyl ene pol yoxypropyl ene bl ock copol yner, fluorosurfactant,

et hanol, and 2-propanol. The ink may further have a surfactant added
thereto for the purpose of adjusting surface tension of the ink to thereby
i nprove penetration of the ink into the material to be recorded, and al so,
for the p&ﬂg@gﬁ of inproving the ability of the ink to wet the head nenber
of the inkjet printer to thereby i nprove stability upon ink ejection.

Exenpl ary anio fﬁhb I ht hal ene
sul fonate salt Tf\leEH Cfeﬁ at e lgfa(% ﬁtk’)}%é gltegh%ﬁ}ﬂﬁ)é yI sul f onat e
sal t, al kyl ¢t her sulfate salt aIkyIsquOSUCC|nate salt, alkylester sulfate
salt, al ky benzenncﬁqn{gﬁa$@|§alt al kyl di phenyl et her di sul fonat e sal t,
al kyl aryl her phosphdte?salt, al kylaryl. ether sulfonate salt, alkylaryl
et her ester ate salt, ol efin sulfoﬁﬁﬁé salt, al kane olefin sulfonate
salt, alkane olef in sulfonate salt, pol yoxyet hyl ene al kyl et her phosphat e
salt, pol yoxyethylene al kyl ether sulfate salt, ether carboxyl ate,
SU|fOSUCC$4ﬁiP idsalt, a-sulfofatty acid ester, fatty acid salt,
condensat Sﬁéduct of a higher fatty acid and an am no acid, and
napht henat e sal Exenpl ar tion c sur fants inclu al.kyl am ne
salt, dialkyl o rChersigal nage #-Bydaoxyra P&‘O(iH&PE%EPR%ﬂ?ﬁ fonyic,
gquarternary amoni um sal t, al kyl pyridiniumsalt, |nidazolin|untsalt,
sul f oni un® t, and phosphonium salt. Exenplary nonionic surfactants
i ncl ude pol¥px¥ehhylene al kyl et her, pol yoxyet hyl ene al kyl al | yl et her,
pol yoxyet hyYene al k henyl ether, polyoxyethylene glycol ester,
pol yoxyet hfl ene M ﬁﬂf é g de, polyoxyethylene fatty acid ester,
pol yoxyet hyNene bolyo ypropylene gl ycol, glycerin ester, sorbitan ester,
sucrose ester, polyoxygthylene ether of a glycerin ester, polyoxyethylene
ether of a sorbitan ester, ponoxyethyI@A@ ether of a sorbitol ester, fatty
acid al kanol am de, am ne oxi de, polyoxyethyl eneal kyl am ne, glycerin fatty
acid ester, sorbitane fatty acid ester, polyoxyethylene sorbitane fatty
aci d ester, polyoxyethyl ene sorbitol fatty acid ester, and
al kyl (pol PIBE®%coxi de. Exenpl ary amphoteric surfactants include imdazoline
derivatives such as imdazolinium betaine, dinethylalkyl |auryl betaine,
al kyl gl 'yci ne, aQthethkydlohd@ie: @%@uhi@-ﬁqmﬁsg -athdediiifosdepesd) i on, such
surfactant may be added _at an ahount of 0. 01 Yo by wei ght to 5.0 % by
wei ght, and preferabl& 5\by weight to 3 % by weight. Addition of the
surfactant HO g@H:mcpNnt of NGi$,€H, 80 H 0. 01 % by weight will not achieve the
i nt ended effebts QM|I§;E$$?tlon of Trore than(aﬁg%)by weight will result in
excessi ve perneation o e ink into the nedi to be recorded to invite
decrease in the imge density and occurrence of strike 19 t hrough. The
surfactant as descri bed above may be used al one or in conbination of two or
nor e. Thegkﬂf gpnposition may al so include other additives such as

n

antisepti antifungal agents, rust preventive agent, water soluble W
absor ber, and er soluble | R absorber. Exenplary antiseptic or an
antifungal agen NS . benzi sot hi azol i ne- 3-one, sodi um benzoat e,
sodiuntde droaceta SO m,sorb SOdIU ent ach and sodi um
> pyri di nEtReRASNS Lk bls(%ﬁxgrgryamtomlt Shic encfe SiRTfrte "ac o
sulfite, sodluntthlosulf anmoni um t hi odi gl ycol ate, diisopropyl ammoni um
nitrite, tetr ohexyl ammonium nitrite.
[ Ref erence B&Sﬁ%ﬁéeﬁthgirbon Sﬁ%@éﬁéﬁéggb ﬁﬁtlack treated wi th hypochl orous
acid

0 0

H H (16)
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300 g of a commercially avail able acidic carbon black at pH 2.5 (Mnarch
1300 (product nane) manufactured by Cabot) was m xed with 1000 nil of water,
and 450 g of sodium hypochlorite (effective chlorine concentration, 12% was
added dropwi se. The m xture was stirred at 100C to 105C for 8 hours. To
this mxture was further added 100 g of sodium hypochlorite (effective
chlorine concentration,12%, and the m xture was di spersed in a hori zontal
di spersion mll for 3 hours. After diluting the resulting slurry to 10
folds wtTAPRPSer, the pH of the dispersion was adjusted with |ithium

hydr oxi de, and the di spersion was desalted and concentrated to an electric
conductivity of Chetnit1G{Ameth an ultrafilter menbrane to 20 produce a
carbon bl ack di spersion having a pignent concentration of 15% Coarse

R s e b R BT sV

Exanple 2 a317) I k treat with a sul fonati ng agent
150 g of Hgg‘r‘gg%qemq?%@%ljﬁégﬁésgﬁaﬁgon bl a(,(g i gment (" Printex#85"

manuf act ured by Degussa AG was m xed with 400 m of sulfolane, and

m crodi spersed in a bead mll. To the m xture was added 15 g of

am dosulf.i.%i?lg Qcid, and the m xture was stirred at 140 to 150C for 10
hours. Th § ting slurry was added to 1000 nml of ion exchanged water and
centrifuged at , 000 rpmto produce a wet cake of surface treated carbon
black. This carbo/MBIGHINARE cake was again di spersed in 2000 M of ion
exchanged ter, a t he,. pH, was adj ust.ed ;-E-Q l'ithi um hydroxide. The

di sper si oA IBETNE S eshY Dine gl 3ud ENNGPTPang SWEORIfrorbr ane
to produce a carbon bl ack dispersion having a pignment concentration of 10%
The dispeﬁ@ldon was filtered with a 1 ~mNylon filter to produce carbon

bl ack di spersion 2. [Reference Exanple 3] Carbon bl ack dispersion 3

-di spersion of carbon ck treated with a diazo conpound 100 g of a carbon
bl ack having a surface |area of 230 n2/ g and DBP absorption of 70 m/ 100 g
and 34 g Oflﬂé)- am no- N-benzoi ¢ acid was m xed and di spersed in 750 g of

wat er, and (B ,6NHCHECHGH,$0H nitric acid d(flg wi se, the mixture was
stirred at 70C. After 5 21 m nut es, a sol ut\ of 11 g of sodiumnitrite
in 50 g of water was added, and stirring was continued for another 1 hour.
The resulting slurry was diluted 10 folds, and centrifuged to renove coarse
particles. After adjusting the pHwth diethanolamne to pH 8 to 9, the

di spersi ofp#s desalted and concentrated with an ultrafilter nmenbrane to
produce a carbon bl ack di spersion having a pignment concentration of 15 %.
The di spersi on @erhiddlanggheM th a 0.5 ~. m pol ypropyl ene filter to produce
carbon bl ack di spersion 3. [Reference Exanple 4] Carbon bl ack dispersion 4
-di spersi @ﬂg, {,ﬁh},q_ IathRirfo g festdfeRiendcid sol ution

cont ai ni ngmﬁslﬂtngzegy%wat rll)an 3 %Mazr)iffhﬂs’%l T ani ls?b_g if

(HOCH,)sCNHCH,CH,SO:H (19)

Tricine
Chemical name: N-[tris(hydroxymethyl)methyl]glycine
(HOCHz)sCNHCH2COOH (20

Of the Good's buffers as mentioned above, the preferred are
CHES, CAPS, CAPSO, TAPS, Bicine, and Tricine, and the most
preferred is CHES.
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acid at about 75C was added to 202 g of a carbon black having a surface
area of 230 nR/g and DBP absorption of 70 nmil/100 g. The m xture was cool ed
to roomtenperature with stirring, and 26.2 g of concentrated nitric acid
was added. A solution of 20.5 g of sodiumnitrite in water was al so added.
4-sul f obenzenedi azoni um hydroxi de inner salt was prepared and reacted with
the carbon bl ack. The dispersion systemwas stirred until the bubbling
ended. The resulting slurry was diluted, and pH was adjusted with lithium

hydroxi de to pH'Rel@o8d'sJpaffke iBadded et akhenoamm\ofd). 0016686 5.0%0at i on,

and the dispersion was desalted and concentrated with an ultrafilter

menbr ane Bf Wé%@n&ﬂ?@ﬂ@%@.@%%itﬁ%O% 2 ‘R@iggg, dndli iRt

concentrat1 on di spersion was frlter wth a1l ~m

pol ypr op&%rgbi}g?g%@gg)rﬂpgq&%w Q@gﬁé{fck di spersion 4. 22 [ Ref erence

Exanpl e sper surfacetr col or pignments (Yellow di spersion

a7 oup i nt r oduceg et arlEhRed A Rt AR HEE T PrER L os o

R i i e E s E R e i et
el | ow pi SREARIH SO BIIRS DUt e o gt NS concent rat on of 15% Nagent a
B T ar L TRRHRY By A RroP AL [ VGNP AoBreBRNEROmgent & pi gment

Cyan pignent dispersio havi ng a,plLgnent .congcentratign,of 15 %

pr epar ed ﬁmlav%-ﬁghyﬂaaﬁrmown%l .'@I.Tuﬁiogé‘etiﬂe /&?@H@emr cyan
pi gnent. Next, an _exanple of the inkjet recording apparatus of the present
i nvent i onZﬁmmm%-eéhl;Eﬂ&rprr@paxwm and 2-esainp tmqmalﬂergl%t er - based
pignment ink of the present_invention is described. First, an exanple of the
head which is tThemptefepmd in2-aménorkjethyl-dedprtopanediolat us i s expl ai ned
by referring to FIG 1 wherein a head utilizing thermal energy is depicted.
FIG 1 is 2-amine-2enethonlal, 3vpropanediokand 23pmixice, dippopanediotk channel .
The head (13) is produced by adhering a plate of glass, ceramc, silicon,

pl astic, andtthe é$}kecihﬂyi prefercédis&-atmionePeythyl4), 3t propakedaskage defi ned
therein with a heater elenment substrate (15). 2 The heater el ement

subst r at eThéfaminppropawdeliol derivativeds ladded préfefablyeat Anrameiritcon
oxide, silicon nitride, silicon carbide, or the like; éelectrodes (17-1) and
(17-2) fpﬁﬂ@@b%t@iwmbylw@%m,aﬁdahbﬂé erRibler0.41% @%.2.0% bhe 1ike; a
heat resistor layer (18)"forned by material having a high neltihg point
such as HR4ohtaN, TaAl, or the like; a heat reservoir |ayer (19) forned of
thermal |y oxFdi zed silicon, alum num oxide, or the |like; and a substrate

5 2T, BT e 1 e, gy 27 2

silicon, alum num en electric pulse signal is
liedt : <2 0) s 2 , th i
Gonot ea piVeREBheFcl Ao etIpiEtflentd sAthi¥s ha8 PIpBletlS), 1 1C Tod %and
bubbl i Q; Ak . i i nys ith thi
ourtace. -PRHAER A Bidners ahthadiiddife PEidts, digearate W10 LS
and in_k (2 1 S..ej & d fr. lﬁhé&éaé{ é}ﬁ?d Iﬂterg' g’@éﬁﬁ] 2_4)_ are
then egj eCPié‘“LE‘d}l ngﬁ l[eg]%pllggﬁ)&gfsﬁé y pﬁ bRetr % %n rifice
22). FIG 2 I f the jnkjet i havi th
hoatl as alsdtrCkaaneRs, S Rs cinfllfe IS o7 SHEtRIS HIBRRERI. Con) i s
t he menber ich, functions. as a w per nepber., axﬂa .one end of. the blade (61)
s secur oBNOHAERING Baket RiSTRenIS i arhom Blas ki AR iOr satie PIEIRNY 61)
the_refore, IM the formof g cantilgever, .The bl gde @(YG% is | ocat _ed at a
posi ti on SHFB@siTONpOXIdetifaryusnQxXighee calcivan carbomatg, Paridt®onpl i shed by
t he recording head (65), and_in this exanple, the, bl agf (61).is held so 24
sult%te, aluminum hydroxide, barium yellow, iron blue, cadmium

red, chrome yellow, and metal powder.

More specifically, exemplary pigments which may be used
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that it projects into the noving path of the recording head (65). A cap
(62) for the covering projected face of the recording head (65) is |ocated
at a home position adjacent to the blade (61). The cap is configured so as
to nmove in the direction perpendicular to the noving direction of the
recording head (65) to be in contact with the ink orifice face for capping.
An ink absorbing nenber (63) is provided adjacent to the blade (61), and
this ink absorbing nenber (63) is held so that it projects into the noving

path of tfis 4 dtackink ikedddé&rbon Blatksaticls iasi fuahaice blaekpl ade (61). The
bl ade (61), the cap (62) and the ink absorbing nenber (63) constitute an

orifice rgApdlackeatdtylenbblacRNenaRns! Wl@ck,de%ﬁﬂicarb@% bR (Rg, | ocated at

the ink orifrce face are renoved by the blade (61) and the ink absorbing

menber (68) Iﬁﬂé‘?ﬁ Blﬁ%krvgié gg@ﬁﬁﬁ?gé%chaa% &OppRe‘ei %?iﬁfﬁwxmﬁer(@ns for

generat i ngg e energy I nk e] ect ejects the ink onto the
mat eri al pPas) i k: i {2 .Acl udi ng
the or: 11 bEerlf AL 0] HESRHRPBRE B dedyfl DigRehfEgptT Ve
t he recorgding. . Carri is slidably engaged with a guide
axi s (67)?‘% aﬁbﬁﬁgg’éﬁﬁgpmﬁlﬁﬁhtﬁgcf‘ ; IS connect)éd (gotg shown) toga
belt (69) driVﬁg b notor (68). .Thu the,carri 66),1.s. Gapabl e of

novi ng al ong t heX ﬁ?ﬁ@rgxpg ,S%Hbcsq HéaYé)c?oPﬁ?ﬁ oﬁ%aﬂg 5 Ckcan nove in

t he rgcor.di% reg nd its rél‘l'égﬂgctent. r ;{i&e ma ergiefll t ]ggel)r:e(i rded is

i nsert ed Mt g‘&'ﬂ)ﬁ& qaeS@OOEXJ@ﬁPBW g&?ﬁ' rgeﬁiﬁ’&l Q"é{eﬁ St ¥19 &W(SZ) is
driven by r, (not 25 sh { th this.configurati,gn, ~the materia

to be rec@dggigéﬂgwq X@lllquagf\%{g}rtﬂrf%ﬂo;’?{rﬁr@%? Egr g?r A2 (¥ellv® of the
recordi ng, head ( an s the recording ocC , -Raper .i.s n ed to a
paper di sﬁmgélgﬁ%ﬁgpg&éaeaémwlﬁp y&i@wmhagg%% 368»(%@//. In the
b fi ti when th di head (65 t to the h

osi t1 on 08i a8 HID,oF10, A T At ddg 1383 50aERTBof t he ori i ce recovery
section (64) stays back fromthe noving path of the recording head (65),
wher eas the bl abzengplarnyr pigments whichenapbengsedifior aamagenta irdsul t, the
bl ade (61) wipes the orifice of the recording head (65). Wien the orifice
face of tircluetenColl. Rigmert Res) 1 2, 85587 222 ( Beilliand HeeshSedrlet) t 23, cap
(62), the cap (62) noves and projects out into the noving path of the

recor di ng3he3d8, 48¥2e(Permanente Rid@B{Bay), @2 (PerasahenhRede2B{Ga))posi ti on
to the record starting position, the cap (62) and the blade (61) are at the
same posi 48 @efn_tah@nﬂmém&()srp)eam (Rdrabawnt Rodr2B(tMn)Y,49:1y i fi ce
face of the recording head (65) 1's also wi ped during this novenent. The

recor di ng5h@aGIPVEE: 1 BrilliakoTarasisic 6B)) 601, 68!1y 632168184 of recording
or in the orifice recovery, but the recording head al so noves to the hone

posi tion rg@h@%ﬁﬁ%@m 089 88 %,empgréd Maé?{ermi,rl%,im@uml during

t he movenent of the recordi ng head for the recording purpose, and the

orifice i ' iy 1 1 t 1 hpyad ng an
exiarr;JI e LFC ﬁ]ﬁﬁﬁ\ﬁhggrat) t ?%%(Qg%%’m%% Wﬁg@?ﬁﬁl‘i@ﬁ“ﬁ%@‘% "?%4 ?’he r'egor di ng
head vi i 2 ; A «f | An i nk i
(30) cont 1066 168, P70, BERRL7Z 178 178, 18501 9P; 198, 2007 aht 2190 L20 "and e

rubber stopper | L de : i vl (40). The
ink in the ink ggféheh%& §Yé’3beg}tgéﬁw§‘?ﬂgyﬁ%%§g§9 @%s%???hgﬂ{zg needl e (not
shown) t hroughy t opper 2).. i a # 4 r ives the
wast e inkméﬁﬂéi‘? hﬁﬁse‘éﬁ@gitﬁpé %Qf@%lfﬁ&ﬁﬁtbaf@i%ﬁ}@%ﬁﬁhe surface
that conmegin t iith the ink is.for f | yolefins, and in

par i cul al5Hsi lEensp o hthalBEgafine BB LS, 15, 158 P ARG AHNE ne
present ipyention, € nd ink cartridge are not always configured
as separa u%:ﬁ)iaﬁeiggsrﬁgﬁﬁi%'@iiggbove, and they may be integrated as
shown in FIG 4_1In FIG 4, a recordging unit (70) commdat es an ink
reservoir cont aEaﬁeﬁ@Piaié’ PHgMEHs W ghmay&%mdrafcqra@naaﬁ i nk absor bi ng
menber. The ink in the ink absorber menber is ejected in formof droplets
from a helaterenediatelprinelude pigments thabhayeibeere knoawintfies wsesent
invention, the ink absorber nenber is preferably formed of polyurethane,

cel | ul oseingetlygragh, anet hlue inksandisulte pigmentsanagsbe usessetherof usi ng
the ink absorber nenber, an ink bag provided with a spring in its inside
may al so be used for the ink reservoir. The recording unit is provided with
an air communi cating port (72) for con:ﬂlni cating the interior of the unit
with outer atnosphere. This recording unit (70) can be used instead of the

recordi ng head (65) shown in FIG 2, and is detachably nounted on the
carriage (66). Next, an on-demand inkjet recording apparatus is described



as a preferabl e exanple of the inkjet recording apparatus utilizing
mechani cal energy. This on-demand inkjet recordi ng apparatus conprises a
nozzl e form ng substrate having a plurality of nozzles defined therein,
pressure generating el enents arranged at positions opposing to each nozzle
each conprising a piezoelectric material and a conductive material, and the
ink which fills the area surrounding the pressure generating elenent. In
this apparatus, a voltage is applied to displace the pressure generating

el enent s, 3lemd GRIN IdenbiiationcvLewetof hvrd.he nozzles in the formof small
droplets. FIG 5 shows an exanple of the recordi ng head, which constitutes

the main part i t HH BESS ) channe
(80) in connunﬁ%%??%ﬁﬁgfgﬁggﬁ@?ﬁEEQ%ghgggn%ﬁgpbgﬁgﬁg?% an oP??ﬁ%gkplate
(81) for ) g 1 ; ki i | ate (82)
for appl yt?%gféad g? ggggrfgﬁgﬁeggﬁlrgotsgﬁh%ﬁ ?ﬁé%ggglg gﬁ?@é@ﬁ?ﬁgf ement (83)
which is j,Qi.k A e 1vJ i 1:ChL:i: 6., di ced upon
appl i cat i:’i}ibgﬁ %éﬁe%}e%frggﬁ%%ﬁg%%Eiggﬁpfg?;%%g al? ) Eg]gt)éért: _nE an?
securing e, Qkif ] & Lbr gt T3 e like. In
FIG 5, t qﬁﬁt ﬁém elf‘ é Cgﬂ%ﬁ S ﬁyl vag@ n or simlar
material, a t he orifi% Iategﬁg% is formed of a n%ial such as stainless
steel or FHITREF TeRNEH, iﬁ‘&wﬂ %@ffnil@y W&’y\ﬁ 'h an orifice (85),
for exanple, b roducing the orifice plate 1 electroformng or by
forming a hol e YWt rﬁ&ﬁéﬁ 1) ﬁT%SB#%ee&@EVHIQ&ﬁr‘F& %ngﬁke% ?YPE:‘anpI ate
(81) is provided on ijs,surface 2 W n ink-repellant |ayer b

conposi t eSWdacetgeate Pmsﬂmi‘éd.e Sﬂi&@ﬂﬁ%&lﬂg 1gments gpheratry or ned of
a nmetal fi]mof, stainless, steel, nickel, titanium _or the |jike, a high
modul us rdmpe_rsmmof_cthetpgmgem,mawattehbagim?aabfe@Lb;éadéﬁngss) is
formed of a dielectric material such as bariumtitanate or PZT. The

r ecor di ngstanyhgrowp,tearbaxyilegraate or othenfapetionad grpuppenthey a vol t age
pul se to the piezoelectric device (83) to generate distortion stress,

wher eby tpigmentpurfecer grafted gpigments wieteintdispepsior of dheed to the

pi ezoel ectric device (83), to thereby press the ink in the ink channel (80)
in verti cpigmierddn watentiastieen enabled b e treating theqrigment sejréated from
the ink oritice (85) of the orifice plate (81) to acconplish the recording.
Such r econdthghbeaedinsandgsigiments svhereihi dispersion ofkhet pigrmendiing
apparatus simlar to the one shown in FIG 4 wherein various parts of the

appar at USW%&@fﬁa%sbééh@ﬂﬁbiéérby?ﬁﬁtbf‘?gfﬁt&{lg&k@npig?me@ﬁiﬁré bed above. An

i nkj et apparatus using an electrostatic ator  i's described as another
pref er abl gyig PpSuld, tH?th@?&%eh??ﬁ{z@hﬁ%rﬁ}ﬁﬁ@éﬁ&éa effblisZaOnigsthani cal
energy. FIG 6 is a cross-sectional view of an inkjet head to which the
present i i I hMLdi : K] ead (1)
has a thrggéﬁg?%?‘tgf?ﬁgﬁg% PP theliscof Y dispidingp igthert, e e
bet ween ; : h | ; Si d a
borosili gg? gﬁé‘ezglge?ﬂgts}é??tlgﬂ?% Salélbjﬁ %gﬂg’gg#l?glfgﬁ?@d}ﬁ ![I ﬁgcr}%nal expansi on
simlar t [ ] 00 i .10t i-ate:.sjlicon

ﬁ{ itsﬁ{ve%ﬁgﬁwﬂtoﬁvewf A@‘Igf]ne%‘lf’&k ga%lhg qeyé‘f% cfe Sizd

substrate or e gr odve i Ch respecti ve un on as 29 a
I lit ' t . , o) ' har ed
B e HBHSBET SRl A R e SuIPy b 2098190 £ o -
e shared_ink chanber ._an ecplurali of J.ndependent.ink chanbers

(5. by ohEh St RECYesbincorr® S tnas B et e BRMBEi e sur f ace

th i de i,n Fl 6). .Th ! d with t I | at
o def | nePERETE RN YOS HrofaTaE, IS RBIMENG 1Ay Dot AoAGemasdl 3) | s
f d wit j nk I t th iti ing tq the distal
Lorea 1 Shodh Sl 196%m | Wnih theR AR bistoe SiireeaB il ALt o S5 2L
(3) T al secarstmgianie Wil SHOSUBR IpeHeiaTs s wDile) o6 HGPENEDS w t h
the shared ink chanber. The ink is supplied froman external ink tank (not
shown) t odispersiandnd irsuffiaient S(tebﬂtl%f ot gjeatienoftheuggsiordingt . The i nk
supplied to the shared ink chanber (6) is then supplied to the ink chanbers

(5) whi chligud, mVﬁénﬁdossmfﬁmagquml indludipp imhagerdensippl y Quath (7).
The ink chanbers (5) has a bottomwall (8), and this bottom
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wall (8) is formed as a thin wall so that this part may also act as a

di aphragmthat is elastically displaceable in vertical direction of FIG 1.
Accordingly, the part of this bottomwall (8) is also referred in the

foll owi ng description as a "di aphragm for the conveni ence of description.
The silicon substrate (2) is in contact wwth the underlying gl ass substrate
(4), and the upper surface of the silicon substrate (2) 30 that is in
contact with the silicon substrate (2) is forned with shall ow recesses (9).

The recesgRsofler Béﬁdﬁ giamftléssmé ofilass thaRP0 hihe @ﬁagqsé fsperbledn o the

i nk chanbers (5) of t silicon substrate (2). Theretore, the bottom wal l
ol mou | n R 1 L R g Rl AR Shce
ine s seg@éﬁ ?%%1?@éﬁkmﬁ%ﬁﬁﬁ%ﬁaﬁsﬁiggﬁﬂ?%@f&?ﬁ%f’Ll n
= exer ORGP S el Aol SPIE e
on' the sLFIPSSIEAORREisS, FeRgfhg fod SRRl i lictioR of Sna”t i s
The sur 4 BOURNE UGRRHBNELIY ode (10) s covered w th an i neulating

| ayer having a i ckness of made of  an inqgrgapi c gl ass.. Accoyr.di ngly, the
ot ol oot ¢ HNEH Oy Dlmanie Borrannta Hore) TuS REpoeRiitvaaer o

constitute cqunter el ectrodes w the jntervenjng insujating,|ayer (9)
(vi th t heaRy Jiaewe Bishemsentised der Apdinkjsk sKgter aneeisathe pr esent
invention is described in further detail_ by referring to.the foll ow ng
Exanpl es. insluding polymericdispensants andwatersoluble susitactanés. bed bel ow
was mxed and stirred. To the mxture was added 0.5 parts by weight 31  of
1- ami no- 2, 3- pr opheduikodf the piiesent prventioris mestroftenrprodisced lhyer ed
through a 0.8 ~m pol ypropylene filter to thereby produce a bl ack ink.
Car bon bl asinglvepiersaits mainicoenpoetent afneolylentol The irkj hoveyer,ol i done
2-ethyl -1, 3- hexanedi ol |1on exchanged water 26.7 parts by weight 0.5 parts
by wei ght berprodiucedilgnusingar watey sedibhe otgapix solventpéopht 3 parts
by wei ght 44.3 parts by wei ght anple 2

example, in order to produce an ink having the desired properties,

to prevent drying of the ink, or to improve dissolution stability of

the ink.

Exemplary water soluble organic solvents include ethylene

glycol, diethylene glycol, triethylene glycol, polyethylene glycol,

polypropylene glycol, 1,5-pentanediol, 1,6-hexanediol, glycerin,

1,2,6-hexanetriol, 1,2,4-butanetriol, 1,2,3-butanetriol, petriol, and

other polyhydric alcohols; ethylene glycol monoethyl ether, ethylene

glycol monobutyl ether, diethylene glycol monomethyl ether,

diethylene glycol monoethyl ether, diethylene glycol monobutyl

ether, tetraethylene glycol monomethyl ether, propyleneglycol

monoethyl ether, and other polyhydric alcohol alkylethers; ethylene

glycol monophenyl ether, ethylene glycol monobenzyl ether, and
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The conposition of the fornul ation as described bel ow was m xed and
stirred. To the m xture was added 0.5 parts by wei ght of

1- net hyl am no- 2, 3-propanediol to adjust pHto 9.5. The m xture was filtered
through a 0.8 ~.m pol ypropylene filter to thereby produce a bl ack ink.

Car bon bl ack dispersion 2 Tricine D ethylene glycol dycerin 2-pyrrolidone
2-ethyl -1, 3- hexanedi ol |1on exchanged water 26.7 parts by weight 0.5 parts
by weight 10 parts by weight 5 parts by weight 10 parts by weight 3 parts

by wei ghtoﬂferg%@gﬂﬁagm akohs] @fs?’NimeelﬁzthQtsEymﬂidbnbhe fornul ati on
w . (0]

as descri bed s 32 m xed and stirred e mxture was added 0. 3

parts by Neh$droavetheldNeverdBHbHe D-BvRiehdoe@d ol to adjust pHto 9.5.
The m xture a?s‘)?ﬁf}? te?ed Pmough a 0. 8§Z‘r?ﬁ pol ypr(’)pyl ene filter to thereby

pcdce LAk R nEra a0 nchssamelanatGikeaiec Yl e o yeo
D211 DY A e Mt Robpbikl Yo e DY el ot 1
N-methylformamide, N,N-dimethylformamide, and other amides;
monoethanolamine, diethanolamine, triethanolamine,
monoethylamine, diethylamine, triethylamine, and other amines;
dimethylsulfoxide, sulfolane, thiodiethanol, and other
sulfur-containing compounds; propylene carbonate, ethylene
carbonate, y-butyrolactone, and the like, which may be used alone or
in combination of two or more with water.

Among these, the most preferred are diethylene glycol,
thiodiethanol, polyethylene glycol 200 to 600, triethylene glycol,
glycerin, 1,2,6-hexanetriol, 1,2,4-butanetriol, petriol, 1,5-pentanediol,
N-methyl-2-pyrrolidone, N-hydroxyethylpyrrolidone, 2-pyrrolidone,
and 1,3-dimethyl-imidazolidinone, use of which prevents clogging
caused by drying of the ink, namely, loss of ejection properties by
the evaporation of water content, and improves dissolution stability
of the ink of the present invention.

The ink of the present invention may also include other
additives known in the art in addition to the colorants and the
solvent as described above.

A penetrant may be added for the purpose of reducing

surface tension of the ink. Exemplary penetrants include

polyhydric alcohols such as 2,2,4-trimethyl-1,3-pentanediol, and
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44.5 parts by wei ght Exanple 4 The conposition of the fornulation as

descri bed bel ow was m xed and stirred. To the m xture was added 0.8 parts
by wei ght of 2-am no-2-ethyl-1, 3-propanediol to adjust pHto 10.0. The

m xture was filtered through a 0.8 ~m pol ypropylene filter to thereby
produce a bl ack ink. Carbon bl ack di spersion 4 CAPS D et hyl ene gl ycol
dycerin 2-pyrrolidone 2-ethyl-1,3-hexanediol |on exchanged water 26.7
parts by weight 0.5 parts by weight 10 parts by weight 5 parts by weight 10

parts by Pwgithl -13341?é>£a&1ét!1d4fea9§%1 éﬂdﬁmﬁlréthe?y blyl%amﬂ gllohsl  The

conposition of the formul ation descrl bed bel ow ed and stirred. To

t2ha(@almmn)(;t %&?W ﬁﬁg;%bg o a Ju yl@cl_her, eth}6le yr%o%t ure was
filtered f{yo HEEX? ethef! &ﬂ}ﬂ@f}%\%&gﬁzgﬁbﬁﬁ'ﬂ lcéth @{’% hgﬂ@ﬂ@ce a black

I nk. Carbon b spersion ene“glyco

2-pyrrol i SRRDITHBPRéngT BEEY Htethylete w@&”ﬂﬁ%&sﬁﬁ?yl ether,

propyleneglycol monobutyl ether, and tetraethylene glycol
chlorophenyl ether; and lower alcohols such as polyoxyethylene
polyoxypropylene block copolymer, fluorosurfactant, ethanol, and
2-propanol.

The ink may further have a surfactant added thereto for the
purpose of adjusting surface tension of the ink to thereby improve
penetration of the ink into the material to be recorded, and also, for
the purpose of improving the ability of the ink to wet the head
member of the inkjet printer to thereby improve stability upon ink
ejection.

Exemplary anionic surfactants include alkylaryl or
alkylnaphthalene sulfonate salt, alkylphosphate salt, alkylsulfate
salt, alkylsulfonate salt, alkylether sulfate salt, alkylsulfosuccinate
salt, alkylester sulfate salt, alkylbenzene sulfonate salt,
alkyldiphenyl ether disulfonate salt, alkylaryl ether phosphate salt,
alkylaryl ether sulfonate salt, alkylaryl ether ester sulfate salt, olefin
sulfonate salt, alkane olefin sulfonate salt, alkane olefin sulfonate
salt, polyoxyethylene alkylether phosphate salt, polyoxyethylene
alkylether sulfate salt, ether carboxylate, sulfosuccinic acid salt,
a-sulfofatty acid ester, fatty acid salt, condensation product of a

higher fatty acid and an amino acid, and naphthenate salt.
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26.7 parts by weight 0.5 parts by weight 10 parts by weight 5 parts by

wei ght 10 parts by weight 3 parts by weight 44.0 parts by wei ght Exanple 6
The conposition of the fornul ation as described bel ow was m xed and
stirred. To the m xture was added 0.8 parts by wei ght of

2-am no- 2-et hyl -1, 3- propanediol to adjust pHto 10.0. The m xture was
filtered through a 0.8 ~m pol ypropylene filter to thereby produce a bl ack
i nk. Carbon bl ack di spersion 4 CHES Di et hyl ene glycol dycerin

2-pyrrol iEﬁ@@ﬁxf@a@X%ﬁﬁén&Mﬁ@eﬁMé indodexsliaiansinesslt, 26. 7 parts by
wei ght 0.5 parts by weight 10 parts by weight "5 parts by weight 10 parts by

wei ght 3 @fulkylﬁxeiﬁ?i gHlt, fattPalbil hinftie mtgbhnlﬁélkoﬁﬁ@é@lt,? The

conmposition o ormul ati“on as descri bed bel ow was m xed and stirred. To

th 1 1 . . . N . e

2~ ani no- S GpFETnALS Hrtnonpai Saftf Ay B riintumysalt, imidazolintum

filtered §£E8§{91@0ﬁi'9n§5~179c§§@"35% ufrhlstaqf. to thereby produce a bl ack
‘di'sp ? et

i nk. Yel I'ow ersion yl'ene gl'ycol dycerin
Exemplary nonionic surfactants include polyoxyethylene

alkylether, polyoxyethylene alkylallyl ether, polyoxyethylene
alkylphenyl ether, polyoxyethylene glycol ester, polyoxyethylene
fatty acid amide, polyoxyethylene fatty acid ester, polyoxyethylene
polyoxypropylene glycol, glycerin ester, sorbitan ester, sucrose ester,
polyoxyethylene ether of a glycerin ester, polyoxyethylene ether of a
sorbitan ester, polyoxyethylene ether of a sorbitol ester, fatty acid
alkanol amide, amine oxide, polyoxyethylenealkylamine, glycerin
fatty acid ester, sorbitane fatty acid ester, polyoxyethylene sorbitane
fatty acid ester, polyoxyethylene sorbitol fatty acid ester, and
alkyl(poly)glycoxide.

Exemplary amphoteric surfactants include imidazoline
derivatives such as imidazolinium betaine, dimethylalkyl lauryl
betaine, alkylglycine, and alkyldi(aminoethyl)glycine.

In the ink composition, such surfactant may be added at an
amount of 0.01% by weight to 5.0% by weight, and preferably 0.5%
by weight to 3% by weight. Addition of the surfactant at an
amount of less than 0.01% by weight will not achieve the intended
effects while addition of more than 5.0% by weight will result in
excessive permeation of the ink into the medium to be recorded to

invite decrease in the image density and occurrence of strike
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2-pyrrolidone 2-ethyl-1, 3-hexanedi ol 1on exchanged water 20 parts by wei ght
0.2 parts by weight 10 parts by weight 5 parts by weight 10 parts by wei ght
3 parts by weight 51.3 parts by wei ght Exanple 8 The conposition of the

formul ati on as descri bed bel ow was m xed and stirred. To the m xture was

added 0.9 parts by weight of 2-am no-2-nethyl-1, 3-propanedi ol to adjust pH
to 10.5. The mxture was filtered through a 0.8 ~m pol ypropylene filter to
t her eby produce a magenta ink. Magenta di spersion 1 CAPSO D et hyl ene gl ycol

G ycerin threwigle! | ddesdrfickrht as ddvexinatabovi be isedwalghe ¢x 1 parts
by wei ght 10 rts by weight 5 parts by weight 10 parts by weight 3 parts

by wei ghtir3&o Biﬁﬁt@&?'@ﬁ"&%’dﬁiﬁr 51.0 parts by weight Exanple 9 The
the tornulatio

(hel xtUrc. vorpgdaR, st ba AP R 581D Ay BesioBancdi o

to adjust pHto 9.5. e mxture was filtered through a .¥§m

2oL Y0 OB SR o B 504 AEHKS e b Gahuslange s on 1
soluble UV absorber, and water soluble IR absorber.

Exemplary antiseptic or an antifungal agents include
1,2-benzisothiazoline-3-one, sodium benzoate, sodium
dehydroacetate, sodium sorbate, sodium pentachlorophenol, and
sodium 2-pyridinethiol-1-oxide. Exemplary rust-preventive agents
inculde acid sulfite, sodium thiosulfate, ammonium thiodiglycolate,
diisopropyl ammonium nitrite, pentaerythritol tetranitrate,
dicyclohexylammonium nitrite.

[Reference Example 1] Carbon black 1 -carbon black treated with
hypochlorous acid

300 g of a commercially available acidic carbon black at pH
2.5 (Monarch 1300 (product name) manufactured by Cabot) was
mixed with 1000 ml of water, and 450 g of sodium hypochlorite
(effective chlorine concentration, 12%) was added dropwise. The
mixture was stirred at 100°C to 105°C for 8 hours. To this mixture
was further added 100 g of sodium hypochlorite (effective chlorine
concentration, 12%), and the mixture was dispersed in a horizontal
dispersion mill for 3 hours. After diluting the resulting slurry to 10
folds with water, the pH of the dispersion was adjusted with lithium

hydroxide, and the dispersion was desalted and concentrated to an

electric conductivity of 0.2 mS/cm with an ultrafilter membrane to
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2-pyrrolidone 2-ethyl-1, 3-hexanedi ol 1on exchanged water 20 parts by wei ght
0.5 parts by weight 10 parts by weight 5 parts by weight 10 parts by wei ght
3 parts by weight 51.2 parts by wei ght Conparative Exanple 1 The procedure
of Exanple 1 was repeated except that 0.5 parts by wei ght of Bicine was not
added to thereby produce a black ink having a pH of 9.0. Conparative

Exanpl e 2 The procedure of Exanple 2 was repeated except that 0.5 parts by
wei ght of Tricine was not added to thereby produce a black ink having a pH

of 9.5. faéiavCarbablack d[bgepgi@@ﬁﬁavmgfa it conv@ntrafiea ed
except that 0.5 parts by weight of CAPSO was n dded to thereby produce a

36 bl ackf 5% hagi i : Hure of
ackf 15% hagigagsa pittiled werd Pomifvidd _gwlfgéhgﬁgaﬂaoce ure o

Exanpl e 4 was repeated except 0.8 parts by we

(1 ohi um R iR At FRRAEX BiATLIAR RGNy Soiaf e BrOGRT).

Conparati e procedure of Exanple 5 was repeated except 0.8
parts by %%Cgﬁ@{%&?-?%ﬁno- 2-ethyl -1, 3-propanedi ol was replaced with 0.5

par t5 by e @l th M N IOk SR PHORE ErhuBiatad B Navi ng

a pH of 1

sulfonating agent

150 g of a commercially available carbon black pigment
("Printex#85" manufactured by Degussa AG) was mixed with 400 ml
of sulfolane, and microdispersed in a bead mill. To the mixture
was added 15 g of amidosulfonic acid, and the mixture was stirred
at 140 to 150°C for 10 hours. The resulting slurry was added to
1000 ml of ion exchanged water and centrifuged at 12,000 rpm to
produce a wet cake of surface treated carbon black. This carbon
black wet cake was again dispersed in 2000 ml of ion exchanged
water, and the pH was adjusted with lithium hydroxide. The
dispersion was then desalted and concentrated with an ultrafilter
membrane to produce a carbon black dispersion having a pigment
concentration of 10%. The dispersion was filtered witha 1 pm
Nylon filter to produce carbon black dispersion 2.
[Reference Example 3] Carbon black dispersion 3 -dispersion of
carbon black treated with a diazo compound

100 g of a carbon black having a surface area of 230 m?/g and
DBP absorption of 70 ml/100 g and 34 g of p-amino-N-benzoic acid
was mixed and dispersed in 750 g of water, and after adding 16 g of

nitric acid dropwise, the mixture was stirred at 70°C. After 5
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Conpar ative Exanple 6 The procedure of Exanple 6 was repeated except 0.8
parts by weight of 2-am no-2-ethyl-1, 3-propanediol was replaced with 0.5
parts by weight of I|ithium hydroxide to thereby produce a bl ack ink having
a pH of 10.0. Conparative Exanple 7 The procedure of Exanple 7 was repeated
except that 0.2 parts by weight of CAPSO was not added to thereby produce a
bl ack i nk having a pH of 9.0. Conparative Exanple 8 The procedure of

Exanpl e 8 was repeated except 0.9 parts by wei ght of

2-am no- 2nﬁ’ﬁkﬁéé;éséhﬁ>ﬁ@ha@ﬁm?of\@édliﬁﬁh@ﬁﬁqlte/\m BOQ: Bf Rater Wagwei ght  of
sodi um hydroxi de to thereby produce a nagenta i nk having a pH of 10.5. 37

Compar at | yadEHaplcPsAring: WeRCEdbtifuRld FPHRLME; efonePeatRd except 0.3

parts Ey wel _ -am no- 2, 3-pr(ﬁpane was repl aced vviktE 0.2
¢ : :
i of o s ing sy R R IR {1 SR Vet A S ReoLEY, Cheared
t O. t i 2- a0 - 2- - i

?E‘Sfﬁged éﬁ%’%ﬁ%%?@%’e@E%ﬁ%mﬁsgﬁé%%ﬁ%@%‘%%?@%%%% %%“%%Ik to
: : " 0.0, .

wer e oval Baoca the dishtsldh i (etafell aRd dicandifed oYENGASC °5hy ™

Dre bt o1 BB bl B A SO e 1.

ok ng DTSR e Bl Tafh Ti Smion g S T Bk

tenperature of 50C and a_rel f%tive hum djty of _60 OO\MtEithe i.nk Eemai ni ng

t

in the pr{&em polgpreapylesetiier topreduse ¢adan hlads dispats eval uat e

the pH of the ink after storage, amgunt_of N and Si dissolved in the ink
after the[Referenee Exmmlar@«ﬁanb@ndolacmWsm4t-|dé8§%&l@@a0i>art icle

size. The results are shown in Table 1. The change in the viscosity and the
average peatben blackdreated with aadiara copapouskkel | ent” when the change was
less than 5 % "fair" when the change was 5 % or nore and |less than 10 %
and "fail" whenA seluthangentainitp Klitersmfevad@ and 43 g of sulfanilic

acid at about 75°C was added to 202 g of a carbon black having a

surface area of 230 m?/g and DBP absorption of 70 ml/100 g. The

mixture was cooled to room temperature with stirring, and 26.2 g of

concentrated nitric acid was added. A solution of 20.5 g of sodium

nitrite in water was also added. 4-sulfobenzenediazonium

hydroxide inner salt was prepared and reacted with the carbon

black. The dispersion system was stirred until the bubbling ended.

The resulting slurry was diluted, and pH was adjusted with lithium

hydroxide to pH 8 to 9. Coarse particles were removed by

centrifugation, and the dispersion was desalted and concentrated

with an ultrafilter membrane to produce a carbon black dispersion

having a pigment concentration of 15%. The dispersion was

filtered with a 1 pm polypropylene filter to produce carbon black

dispersion 4.
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Table 1 Initial pHpH after storageDi ssolved N (ppnm) D ssolved S

(ppm Change in viscosityChange in average article

si zeEx. 19. 08. 80. 4118. 5excel | ent excel | ent Ex. 29. 59. 10. 360. 79excel | ent excel | en
t Ex. 39. 59. 40. 290. 44excel | ent excel | ent Ex. 410. 09. 90. 180excel | ent excel | ent Ex. 5
10. 09. 90. 250. 10excel | ent excel | ent Ex. 610. 09. 90. 200excel | ent excel | ent Ex. 79. 09
. 00. 2811. 1excel | ent excel | ent Ex. 810. 510. 30. 090excel | ent excel | ent Ex. 99. 59. 40.
200. 31lexcel | entexcel | ent Com . Ex. 19.07.80.85219.0fairfairCom. EX.

29. 58. 00. efiteiExainlers] Diperdiofis of Gifadd tidatet! edlopapigmeints
410.08.737.848. 7fairfairCom™. EX. 510.08.930.239.5fairfairCom-. EX.

610. 0. B30y WP RpER6RIT Mpen B RPAUIIC Redispetdion 1) Ex.

810. 58.9108. 339.0fairfai rCom . . 99. 8815, 218378fai rfai r Com .

f‘XL égiﬁe)ﬁ??'vi?'y“é(ég%*?%éf Bring C4PhokPlic Bl Mtraducdt f‘éé‘fi%”ﬂsﬁ’éﬁ tdg aim
oi oment 1 B O HERD Y Hetfig R PREpREF Y eliety Mo R HIGVRIDH, dipiehf™ B | |
Pl oo RO BB REl v Rhelha B B BRI
e A SR LT 2 I
t he const aﬁg&éde@h‘ﬁ %Bﬁc%ﬁ%%&gw :ﬁﬂ&%@ﬂ%@%ﬁﬁgﬁi ﬁ%‘glgﬁitchlogzoﬁlas
BB o e BL SN B

present invention as described in Caim1l3 has enabled to provide a water
based i nkl rein dissolution of the nmenber constituting the |iquid chanber
has been suppressed to realize an inproved durability of the particular
menber, and wheMagentepigmentndispersiopddvaving aipigmendfter t he

di spersion. The present invention as described in Caim14 has enabled to
provi de acencentiadion of 46 %hwasiprepared in acimilat mamseb by wsing G.Lt i ng
the fluid resistor has been suppressed to enable an i nproved durability of
the partiPigarernteMegentarit22ier ¢he rmagenté pigiméint.s i nproved stability
after dissolution or dispersion. The present invention as described in

C ai m 15 has en@yaerpigntempdisypersion di kaving agpigrhenteoriderdtationpl ate to
t hereby prevent change in the Size and the ejection speed of the ink

dropl ets @818 was prepared iof a siwildkndiramebyaisiai O, Pibenenpsent

invention as described in Caim116 has enabled” to prevent dissolution of

t he nozzl g &qggﬁgytmeygﬁg%%ﬁ%mr event change in the size and the
r

ej ection speed of the ink I"ets as well as failure of the ink droplet

ej ection. The pRRsankl aNARIET e RTGet badordir abParachspranebl ed 1o

provide an inkjet recording process, erein char n the size and the
ej ection spegehointdtibRwiiieR iAstetPldr ASefiflithe Rcrdifig helhg!r op! ot
ej ecti on have been prevented, an rein the ink

the water-based pigment ink of the present invention is described.

First, an example of the head which is the main part of the inkjet
recording apparatus is explained by referring to FIG. 1 wherein a
head utilizing thermal energy is depicted.

FIG. 1 is a cross-sectional view of a head (13) taken along its
ink channel. The head (13) is produced by adhering a plate of glass,
ceramic, silicon, plastic, or the like having a channel (nozzle) (14) for

ink passage defined therein with a heater element substrate (15).
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40 exhibits inproved stability after the dissolution or dispersion. The
present invention as described in Caim1l8 has enabled to provide an ink
cartridge, wherein dissolution of the constituent nmenber which cones in
contact with the ink has been prevented, wherein change in the size and the
ej ection speed of the ink droplets as well as failure of the ink droplet

ej ection have been prevented, and wherein the ink exhibits inproved
stability after dissolution or dispersion. The present invention as

descri bedThe HdateelOnttast quilsdtrate gis ' ﬁ@cl@zd@agwtwﬁv&i layeeqaéyodat i ng

a water based ink adapted for 1nkj recordi ng, wherein dissofution”of the

const i t uefrHBATRrMRi1foR Qﬁlfigeif ﬁilf&jﬂ #itride! Siliddh catbidRs diedie Hkeyent ed,

&lelregg ]E: igfire |éngt1h;qs: ze anﬁ@ e e ec':cifgdri spieigsﬁgf tlhe%;fgﬁt ga?pgﬁgs as
\é\,:wgr:irgi gﬂe [ r@ex‘u bi ?sa | n'gir;):/ggbgﬁgﬁl | t_yua ter d%%g’utl on or

o sper el byt g 235l AHBY: LATHRYREPEHATGEL g2 SpRpRfRd o0 c
orol SR WA RO SRR B s
\C/ivlhgg gir gi E)ﬁke Eilfﬁ; @)h’ﬁ%l IE%SGFHBFO&%G%&&& PFW&&&*‘%H@@Y&SM?@n or

. Clanms: 1., ter- d ink, j S| g: f
treated pHcORY aggngjlrggqrbﬁa;( 'V\n%i g{‘? ﬁﬁ%&ﬁé@éﬂfﬁéﬁsmrf&%mﬁ%&ﬁ \e/ent f or

di spersing the pi nt; water . for dispersing the, pignment; an organic pH

buf fer sl daatarial Baving §od fiek reledsin &-PtoRgtiesSHENAS Sllicarm

am nopr opanedi ol derivatives. 2. A water-based ink according to Caim1,
wher ei n taﬂélr@mgumcandu ﬂ@m&uﬁémbﬂmgﬁ- from Good's buffers is

N-cycl ohexyl - 3- am nopropanesul fonic acid. 3., A water-based ink according to
daim 1, wherei When elegtit pulse signal issappliecdtd therelzdvodes (BVel)s i s

N- cycl ohexyl - 2- hydr oxy- 3- am nopr opanesul foni ¢ acid. 4. A water-based ink
accor di ngand (G:VaZ)roifclyleﬂmmi (113))&?1&&@011 gehoted by 'sel Brtlee Heater Good' s
buffers is N-cycl ohexyl -2-am no-et hanesul fonic acid. 5. A water-based ink

ik e e e e
in the ink (21) of the portion in contact with this surface. This
raises the pressure, and leads to the raise of meniscus (23), and ink
(21) is ejected from nozzle (14) of the head. Ink droplets (24) are
then ejected against the recording material (25) from the ejecting
orifice (22).

FIG. 2 shows an example of the inkjet recording apparatus
having the head as described above incorporated therein. In FIG. 2,
a blade (61) is the member which functions as a wiper member, and
one end of the blade (61) is secured to and supported by a blade
holding member. The blade (61), therefore, is in the form of a
cantilever. The blade (61) is located at a position adjacent to

recording area where the recording is accomplished by the

recording head (65), and in this example, the blade (61) is held so
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6. A water-based ink according to Cdaim1, wherein the organic pH buffer
sel ected from Good's buffers is N bis(hydroxyethyl)glycine. 7. A

wat er - based i nk according to aim1l, wherein the organic pH buffer
selected from Good's buffers is Ntris(hydroxynethyl)nethylglycine. 8. A
wat er - based i nk according to Caim1l, wherein the am nopropanedi ol
derivative is 1l-am no-2, 3-propanediol. 9. A water-based ink according to
Claim 1, wherein the am nopropanedi ol derivative is

1-ami no- 2teitly prajéct8iARs ARG bviAg. pAthiof ehelreeetding lRERP(6B)10 to O aim
1, wherein the am nopropanedi ol delivative is

1 “nerer n'che e D Sy e B R O I (o G i m
wat o - basier NS R IR R e g A o B MR T TR i i
romber coPCEREH W LHECR PR Ry AR Ve i She HEtettdn poIR Uk lor o Thg.
o 10, i e Efuintd ik o ot RS HEBE 04 185) Ra TR EOnBas s et st or
mat o1 a1 CotE ARG 1Al GARR fASRTOR AR5 An Uik bSREBUE et ai ng 1o
havi ng.a AR igesk adinceniitn the Plade (ol anst i abietBind he "
Vi bratton Bber (85 is hetd 30 that it projects into te moving path of the

recording head (65) in a manner similar to the blade (61). The

blade (61), the cap (62) and the ink absorbing member (63) constitute

an orifice recovery section (64), and moisture, dusts, and the like

located at the ink orifice face are removed by the blade (61) and the

ink absorbing member (63).

The recording head (65) has an energy generating means for

generating the energy used in the ink ejection, and ejects the ink

onto the material to be recorded positioned opposite to the orifice

face including the orifice, and a carriage (66) carries the recording

head (65) and moves the recording head (65). The carriage (66) is

slidably engaged with a guide axis (67), and a part of the carriage

(66) is connected (not shown) to a belt (69) driven by a motor (68).

Thus, the carriage (66) is capable of moving along the guide axis (67),

and the recording head (65) can move in the recording area and its

adjacent area.

The material to be recorded is inserted into a paper feed

section (51), and a paper feeder roller (52) is driven by a motor (not

25




16. A water-based ink according to any one of Clains 1 to 12, wherein the
ink is used in an inkjet printer having a nozzle wherein at | east a nenber
constituting the nozzle conprises a material conprising silicon or nickel.
1'7. An inkjet recording process, wherein an ink of any one of Clains 1 to
16 is used. 18. An ink cartridge, conprising: an ink; and an

I nk-accommbdati ng section acconmodati ng the ink, wherein the ink is an ink
of any one of Clains 1 to 16. 44 19. Arecording unit, conprising: an

i nk; an ighowe)omnddh ithis eenfigiratise iiednidtesidlte bakecorded dagpBesecti on

for ejecting a‘droplet of the ink, wherein the ink is an ink of any one of

Gains 1] {Sa Oﬁ@sitﬁih bppSYité ?@Qh@idlﬁfiééFfﬁ&étdf%hecfﬁﬂﬁrﬂihg%é’ad ecor di ng

unit, the recording unit-conprising: an ink; an ink-acconmodating section
oMot e 88 I oSSl oSBT goplrl 11
AL % A &is’%ﬁar@@’sé%ﬁ%ih prUvidEd with a paper discharge roller (53). In

the above configuration, when the recording head (65) returns to the

home position at the end of the recording, the cap (62) of the orifice

recovery section (64) stays back from the moving path of the

recording head (65), whereas the blade (61) projects into the moving

path, and as a result, the blade (61) wipes the orifice of the recording

head (65).

When the orifice face of the recording head (65) is to be
abutted and capped by the cap (62), the cap (62) moves and projects
out into the moving path of the recording head. When the
recording head (65) moves from the home position to the record
starting position, the cap (62) and the blade (61) are at the same
positions as the wiping as described above. Therefore, the orifice
face of the recording head (65) is also wiped during this movement.
The recording head moves to the home position not only at the end
of recording or in the orifice recovery, but the recording head also
moves to the home position adjacent to the recording area at a
predetermined interval during the movement of the recording head
for the recording purpose, and the orifice is also wiped during this
movement.

FIG. 3 is a view showing an example of an ink cartridge

containing ink to be supplied to the recording head via an ink
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as shown in FIG. 4. InFIG. 4, a recording unit (70) accommodates
an ink reservoir containing the ink, and the ink reservoir may be an
ink absorbing member. The ink in the ink absorber member is
ejected in form of droplets from a head portion (71) having a
plurality of orifices. In the present invention, the ink absorber
member is preferably formed of polyurethane, cellulose, polyvinyl
acetate, or a polyolefin based resin. Instead of using the ink
absorber member, an ink bag provided with a spring in its inside
may also be used for the ink reservoir. The recording unit is
provided with an air communicating port (72) for communicating
the interior of the unit with outer atmosphere. This recording unit
(70) can be used instead of the recording head (65) shown in FIG. 2,
and is detachably mounted on the carriage (66).

Next, an on-demand inkjet recording apparatus is described
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mechanical energy. This on-demand inkjet recording apparatus
comprises a nozzle forming substrate having a plurality of nozzles
defined therein, pressure generating elements arranged at positions
opposing to each nozzle each comprising a piezoelectric material
and a conductive material, and the ink which fills the area
surrounding the pressure generating element. In this apparatus, a
voltage is applied to displace the pressure generating elements, so
that the ink is ejected from the nozzles in the form of small droplets.
FIG. 5 shows an example of the recording head, which constitutes
the main part of the recording apparatus.

The head includes an ink channel (80) in communication with
an ink chamber (not shown), an orifice plate (81) for ejecting ink
droplets of desired volume, a vibration plate (82) for applying a
pressure directly to the ink, a piezoelectric element (83) which is
joined with the vibration plate (82) and which is displaced upon
application of an electric signal, and a substrate (84) for supporting
and securing the orifice plate (81), the vibration plate (82), and the
like.

In FIG. 5, the ink channel (80) is formed of a photosensitive
resin or similar material, and the orifice plate (81) is formed of a
metal such as stainless steel or nickel. The orifice plate (81) is
provided with an orifice (85), for example, by producing the orifice
plate (81) by electroforming or by forming a hole in a metal plate by

press working, and the orifice plate (81) is provided on its surface
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with an ink-repellant layer by composite coating of PTFE and nickel.
The vibration plate (82) is formed of a metal film of stainless steel,
nickel, titanium, or the like, a high modulus resin film, or the like,
and the piezoelectric device (83) is formed of a dielectric material
such as barium titanate or PZT. The recording head having the
above constitution operates by applying a voltage pulse to the
piezoelectric device (83) to generate distortion stress, whereby the
energy generated deforms the vibrating plate joined to the
piezoelectric device (83), to thereby press the ink in the ink channel
(80) in vertical direction such that ink droplets (not shown) are
ejected from the ink orifice (85) of the orifice plate (81) to accomplish
the recording. Such recording head is used by incorporating in an
inkjet recording apparatus similar to the one shown in FIG. 4
wherein various parts of the apparatus operates in a manner similar
to the one as described above.

An inkjet apparatus using an electrostatic actuator is
described as another preferable example of the inkjet recording
apparatus utilizing mechanical energy. FIG. 6 is a cross-sectional
view of an inkjet head to which the present invention has been
applied. Asshown in FIG. 6, an inkjet head (1) has a three layer
structure in which a silicon substrate (2) is sandwiched between a
nozzle plate (3) made of silicon on the upper side and a borosilicate
glass substrate (4) having a coefficient of thermal expansion similar

to that of silicon on the lower side. The intermediate silicon

substrate (2) is formed with grooves which respectively function as
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a plurality of independent ink chambers (5), a shared ink chamber
(6) shared by these independent ink chambers, and ink supply paths
(7) for connecting the shared ink chamber (6) and the plurality of
independent ink chambers (5), by etching the intermediate silicon
substrate (2) from the surface (the upper side in FIG. 6). These
grooves are covered with the nozzle plate to define the chambers
and paths (5), (6) and (7).

The nozzle plate (3) is formed with an ink nozzle (11) at the
position corresponding to the distal end portion of the respective
ink chamber (5), and this ink nozzle (11) is in communication with
the corresponding ink chamber (5). The nozzle plate (3) is also
formed with an ink supply port which is in communication with the
shared ink chamber. The ink is supplied from an external ink tank
(not shown) to the shared ink chamber (6) through the ink supply
port. The ink supplied to the shared ink chamber (6) is then
supplied to the ink chambers (5) which are independent with each
other through the ink supply path (7).

The ink chambers (5) has a bottom wall (8), and this bottom
wall (8) is formed as a thin wall so that this part may also act as a
diaphragm that is elastically displaceable in vertical direction of FIG.
1. Accordingly, the part of this bottom wall (8) is also referred in
the following description as a "diaphragm" for the convenience of
description.

The silicon substrate (2) is in contact with the underlying

glass substrate (4), and the upper surface of the silicon substrate (2)
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109 () -&hallow recesses (9). The recesses (9) are formed by etching at
positions corresponding to the ink chambers (5) of the silicon
substrate (2). Therefore, the bottom wall (8) of each ink chamber
(5) opposes to the surface (92) of the recess (9) formed in the glass
substrate (4) with an intervening very small gap. Since the recess
(9) in the glass substrate (4) opposes the bottom wall (8) of the ink
chamber (5), the wall of the recess (9) is also referred to as a
"vibration plate opposing wall", or simply, as an "opposing wall"
(91).

In this example, the bottom wall (8) of each ink chamber (5)
functions as an electrode for storing electric charges. A segment
electrode (10) is formed on the surface (92) of the recess (9) of the
glass substrate (4), and this segment electrode (10) opposes the
bottom wall (8) of each ink chamber (5). The surface of each
segment electrode (10) is covered with an insulating layer having a
thickness of GO made of an inorganic glass. Accordingly, the
segment electrode (10) and the bottom wall (8) of each ink chamber
constitute counter electrodes with the intervening insulating layer
(9) (with the distance between the electrodes being "G").

Next, the present invention is described in further detail by
referring to the following Examples.

Example 1
The composition of the formulation as described below was

mixed and stirred. To the mixture was added 0.5 parts by weight
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Carbon black dispersion 1 26.7 parts by weight
Bicine 0.5 parts by weight
Diethylene glycol 10 parts by weight
Glycerin 5 parts by weight
2-pyrrolidone 10 parts by weight
2-ethyl-1,3-hexanediol 3 parts by weight
Ion exchanged water 44.3 parts by weight
Example 2

The composition of the formulation as described below was
mixed and stirred. To the mixture was added 0.5 parts by weight
of 1-methylamino-2,3-propanediol to adjust pH to 9.5. The mixture
was filtered through a 0.8 um polypropylene filter to thereby

produce a black ink.

Carbon black dispersion 2 26.7 parts by weight
Tricine 0.5 parts by weight
Diethylene glycol 10 parts by weight
Glycerin 5 parts by weight
2-pyrrolidone 10 parts by weight
2-ethyl-1,3-hexanediol 3 parts by weight
Ion exchanged water 44.3 parts by weight
Example 3

The composition of the formulation as described below was
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Carbon black dispersion 3 26.7 parts by weight
CAPSO 0.5 parts by weight
Diethylene glycol 10 parts by weight
Glycerin 5 parts by weight
2-pyrrolidone 10 parts by weight
2-ethyl-1,3-hexanediol 3 parts by weight
Ion exchanged water 44.5 parts by weight
Example 4

The composition of the formulation as described below was
mixed and stirred. To the mixture was added 0.8 parts by weight
of 2-amino-2-ethyl-1,3-propanediol to adjust pH to 10.0. The
mixture was filtered through a 0.8 um polypropylene filter to
thereby produce a black ink.

Carbon black dispersion 4 26.7 parts by weight
CAPS 0.5 parts by weight
Diethylene glycol 10 parts by weight
Glycerin 5 parts by weight
2-pyrrolidone 10 parts by weight
2-ethyl-1,3-hexanediol 3 parts by weight
Ion exchanged water 44.0 parts by weight
Example 5
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The composition of the formulation as described below was

mixed and stirred. To the mixture was added 0.8 parts by weight
of 2-amino-2-ethyl-1,3-propanediol to adjust pH to 10.0. The
mixture was filtered through a 0.8 pm polypropylene filter to
thereby produce a black ink.

Carbon black dispersion 4 26.7 parts by weight
TAPS 0.5 parts by weight
Diethylene glycol 10 parts by weight
Glycerin 5 parts by weight
2-pyrrolidone 10 parts by weight
2-ethyl-1,3-hexanediol 3 parts by weight
Ion exchanged water 44.0 parts by weight
Example 6

The composition of the formulation as described below was
mixed and stirred. To the mixture was added 0.8 parts by weight
of 2-amino-2-ethyl-1,3-propanediol to adjust pH to 10.0. The
mixture was filtered through a 0.8 um polypropylene filter to
thereby produce a black ink.

Carbon black dispersion 4 26.7 parts by weight
CHES 0.5 parts by weight
Diethylene glycol 10 parts by weight
Glycerin 5 parts by weight
2-pyrrolidone 10 parts by weight
2-ethyl-1,3-hexanediol 3 parts by weight
Ion exchanged water 44.0 parts by weight
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Example 7

The composition of the formulation as described below was
mixed and stirred. To the mixture was added 0.5 parts by weight
of 2-amino-2-ethyl-1,3-propanediol to adjust pH to 9.0. The
mixture was filtered through a 0.8 um polypropylene filter to
thereby produce a black ink.

Yellow dispersion 1 20 parts by weight
CAPS 0.2 parts by weight
Diethylene glycol 10 parts by weight
Glycerin 5 parts by weight
2-pyrrolidone 10 parts by weight
2-ethyl-1,3-hexanediol 3 parts by weight
Ion exchanged water 51.3 parts by weight
Example 8

The composition of the formulation as described below was
mixed and stirred. To the mixture was added 0.9 parts by weight
of 2-amino-2-methyl-1,3-propanediol to adjust pH to 10.5. The
mixture was filtered through a 0.8 um polypropylene filter to
thereby produce a magenta ink.

Magenta dispersion 1 20 parts by weight
CAPSO 0.1 parts by weight
Diethylene glycol 10 parts by weight
Glycerin 5 parts by weight
2-pyrrolidone 10 parts by weight
2-ethyl-1,3-hexanediol 3 parts by weight
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Ion exchanged water 51.0 parts by weight
Example 9

The composition of the formulation as described below was
mixed and stirred. To the mixture was added 0.3 parts by weight
of 1-methylamino-2,3-propanediol to adjust pH to 9.5. The mixture
was filtered through a 0.8 um polypropylene filter to thereby

produce a cyan ink.

Cyan dispersion 1 20 parts by weight
Bicine 0.5 parts by weight
Diethylene glycol 10 parts by weight
Glycerin 5 parts by weight
2-pyrrolidone 10 parts by weight
2-ethyl-1,3-hexanediol 3 parts by weight
Ion exchanged water 51.2 parts by weight

Comparative Example 1

The procedure of Example 1 was repeated except that 0.5
parts by weight of Bicine was not added to thereby produce a black
ink having a pH of 9.0.
Comparative Example 2

The procedure of Example 2 was repeated except that 0.5
parts by weight of Tricine was not added to thereby produce a black
ink having a pH of 9.5.
Comparative Example 3

The procedure of Example 3 was repeated except that 0.5
parts by weight of CAPSO was not added to thereby produce a
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black ink having a pH of 9.5.
Comparative Example 4

The procedure of Example 4 was repeated except 0.8 parts by
weight of 2-amino-2-ethyl-1,3-propanediol was replaced with 0.5
parts by weight of lithium hydroxide to thereby produce a black ink
having a pH of 10.0.
Comparative Example 5

The procedure of Example 5 was repeated except 0.8 parts by
weight of 2-amino-2-ethyl-1,3-propanediol was replaced with 0.5
parts by weight of lithium hydroxide to thereby produce a black ink
having a pH of 10.0.
Comparative Example 6

The procedure of Example 6 was repeated except 0.8 parts by
weight of 2-amino-2-ethyl-1,3-propanediol was replaced with 0.5
parts by weight of lithium hydroxide to thereby produce a black ink
having a pH of 10.0.
Comparative Example 7

'The procedure of Example 7 was repeated except that 0.2
parts by weight of CAPSO was not added to thereby produce a
black ink having a pH of 9.0.
Comparative Example 8

The procedure of Example 8 was repeated except 0.9 parts by
weight of 2-amino-2-methyl-1,3-propanediol was replaced with 0.6
parts by weight of sodium hydroxide to thereby produce a magenta
ink having a pH of 10.5.

37



10T"S 10967& ()-:  1094T& ()-3109%T& ()-4YL0%& ()-m!YL0% ()-m !l YL0% ()-m
CMIBVK@ 10T!k*109& ()- 3 / 1090& ()-"3 / 1090& ()- 3 - 10907& ()- 3

*1099&' ()- &10%F& ()-'M}rg\= 10T, 109F& ()-4 10T 10T 10T<
10967& ()- 91094& ()- ! ,51094T& ()-M*109% ()- " .jdBg\= 10T!ps10%& () -

Comparative Example 9

The procedure of Example 9 was repeated except 0.3 parts by
weight of 1-methyl-amino-2,3-propanediol was replaced with 0.2
parts by weight of triethanol amine to thereby produce a cyan ink
having a pH of 9.5.

Comparative Example 10

The procedure of Example 4 was repeated except 0.8 parts by
weight of 2-amino-2-ethyl-1,3-propanediol was replaced with 0.5
parts by weight of tris(hydroxymethyl)-amino-methane to thereby
produce a black ink having a pH of 10.0.

The thus produced inks were evaluated for initial viscosity
and average particle size, and properties as described below.

The printer used for the evaluation was the one having a PZT
driven head with a nozzle of the diameter of 30 um. The ink was
deaerated and charged in a cartridge, and after initial test printing,
the printer was left in an environment for 1 month at a temperature
of 50°C and a relative humidity of 60% with the ink remaining in the
printer. The ink was then collected from the cartridge to evaluate
the pH of the ink after storage, amount of Ni and Si dissolved in the
ink after the storage, and change in the viscosity and the average

- particle size. The results are shown in Table 1. The change in the
viscosity and the average particle size were evaluated to be:
"excellent" when the change was less than 5%, "fair" when the
change was 5% or more and less than 10%, and "fail" when the

change was 10% or more.
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Table 1

Initial |pH after|Dissolved [Dissolved [Change in |Change in

pH |storage [Ni(ppm) |Si(ppm) |viscosity |average

particle size

Ex.1 9.0 8.8 0.41 18.5 excellent | excellent
Ex.2 9.5 9.1 0.36 0.79 excellent | excellent
Ex.3 9.5 94 0.29 0.44 excellent | excellent
Ex. 4 10.0 9.9 0.18 0 excellent | excellent
Ex.5 10.0 9.9 0.25 0.10 excellent | excellent
Ex. 6 10.0 9.9 0.20 0 excellent | excellent
Ex.7 9.0 9.0 0.28 111 excellent | excellent
Ex. 8 105 | 103 0.09 0 excellent | excellent
Ex. 9 9.5 94 0.20 0.31 excellent | excellent
Comp.Ex.1 | 9.0 7.8 0.85 219.0 fair fair
Comp.Ex.2 | 95 8.0 0.72 186.9 fair fair
Comp.Ex.3 | 95 8.2 0.65 154.1 fair fair
Comp. Ex. 4 | 10.0 8.7 37.8 48.7 fair fair
Comp. Ex. 5 | 10.0 8.9 30.2 39.5 fair fair
Comp. Ex. 6 | 10.0 8.8 36.0 419 fair fair
Comp.Ex.7 | 9.0 7.6 0.59 130.2 fair fair
Comp. Ex. 8 | 10.5 8.9 108.3 39.0 fair fair
Comp.Ex.9 | 95 8.1 5.2 183.8 fair fair
Comp. Ex. 10| 10.0 9.4 0.45 0.50 fail fail

Industrial Applicability

As precisely and illustratively described above, the present

invention as described in Claim 1 has enabled to provide a water

based ink containing a surface treated pigment for the coloring

material, which exhibits reduced change of pH, in particular,

reduced decrease of pH as well as improved storage stability. The

present invention as described in Claims 2 to 10 has enabled to

suppress the pH change without inducing aggregation of the surface

treated pigment. The present invention as described in Claim 11
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has proved to be particularly effective in preventing the corrosion
and dissolution of the constituent member. The lpresent invention
as described in Claim 12 has realized a good pH buffering capacity
in the ink produced by using self-dispersing pigment whose pH
maintenance has been difficult. The present invention as described
in Claim 13 has enabled to provide a water based ink wherein
dissolution of the member constituting the liquid chamber has been
suppressed to realize an improved durability of the particular
member, and wherein the ink exhibits improved stability after the
dispersion. The present invention as described in Claim 14 has
enabled to provide a water based ink wherein dissolution of the
member constituting the fluid resistor has been suppressed to
enable an improved durability of the particular member, and
wherein the ink exhibits improved stability after dissolution or
dispersion. The present invention as described in Claim 15 has
enabled to suppress the dissolution of the vibration plate to thereby
prevent change in the size and the ejection speed of the ink droplets
as well as failure of the ink droplet ejection. The present invention
as described in Claim 16 has enabled to prevent dissolution of the
nozzle to thereby particularly prevent change in the size and the
ejection speed of the ink droplets as well as failure of the ink droplet
ejection. The present invention as described in Claim 17 has
enabled to provide an inkjet recording process, wherein change in
the size and the ejection speed of the ink droplets as well as failure

of the ink droplet ejection have been prevented, and wherein the ink
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exhibits improved stability after the dissolution or dispersion. The
present invention as described in Claim 18 has enabled to provide
an ink cartridge, wherein dissolution of the constituent member
which comes in contact with the. ink has been prevented, wherein
change in the size and the ejection speed of the ink droplets as well
as failure of the ink droplet ejection have been prevented, and
wherein the ink exhibits improved stability after dissolution or
dispersion. The present invention as described in Claim 19 has
enabled to provide a recording unit accommodating a water based
ink adapted for inkjet recording, wherein dissolution of the
constituent member which comes in contact with the ink has been
prevented, wherein change in the size and the ejection speed of the
ink droplets as well as failure of the ink droplet ejection have been
prevented, and wherein the ink exhibits improved stability after
dissolution or dispersion. The present invention as described in
Claim 20 has enabled to provide an inkjet recording apparatus,
wherein dissolution of the constituent member which comes in
contact with the ink has been prevented, wherein change in the size
and the ejection speed of the ink droplets as well as failure of the ink
droplet ejection have been prevented, and wherein the ink exhibits

improved stability after the dissolution or dispersion.
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Claims:

1. A water-based ink, comprising:
a surface treated pigment as a coloring material;
a water-soluble organic solvent for dispersing the pigment;
water for dispersing the pigment;
an organic pH buffer selected from Good's buffers; and

a compound selected from aminopropanediol derivatives.

2. A water-based ink according to Claim 1, wherein the organic
pH buffer selected from Good's buffers is

N-cyclohexyl-3-aminopropanesulfonic acid.

3. A water-based ink according to Claim 1, wherein the organic
pH buffer selected from Good's buffers is

N-cyclohexyl-2-hydroxy-3-aminopropanesulfonic acid.

4. A water-based ink according to Claim 1, wherein the organic
pH buffer selected from Good's buffers is

N-cyclohexyl-2-amino-ethanesulfonic acid.
5. A water-based ink according to Claim 1, wherein the organic

pH buffer selected from Good's buffers is
N-tris(hydroxymethyl)methyl-3-aminopropanesulfonic acid.
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10. A water-based ink according to Claim 1, wherein the

aminopropanediol derivative is 2-amino-2-methyl-1,3-propanediol.

11. A water-based ink according to Claim 1, wherein the ink has

a pH of 8 to 11.

12. A water-based ink according to Claim 1, wherein the surface

treated pigment is a self-dispersing pigment.

13. A water-based ink according to any one of Claims 1 to 12,

wherein the ink is used in an inkjet printer having a liquid chamber
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wherein at least a member constituting the fluid resistor comprises a

material comprising silicon or nickel.

15. A water-based ink according to any one of Claims 1 to 12,
wherein the ink is used in an inkjet printer having a vibration plate
wherein at least a member constituting the vibration plate comprises

a material comprising silicon or nickel.

16. A water-based ink according to any one of Claims 1 to 12,
wherein the ink is used in an inkjet printer having a nozzle wherein
at least a member constituting the nozzle comprises a material

comprising silicon or nickel.

17. Aninkjet recording process, wherein an ink of any one of

Claims 1 to 16 is used.

18.  Anink cartridge, comprising:
an ink; and
an ink-accommodating section accommodating the ink,

wherein the ink is an ink of any one of Claims 1 to 16.
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19.  Arecording unit, comprising:
an ink;
an ink-accommodating section accommodating the ink; and
a head section for ejecting a droplet of the ink,

wherein the ink is an ink of any one of Claims 1 to 16.

20.  Aninkjet recording apparatus, comprising a recording unit,
the recording unit comprising:
an ink;
an ink-accommodating section accommodating the ink; and
a head section for ejecting a droplet of the ink,

wherein the ink is an ink of any one of Claims 1 to 16.
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