I NK; AND, | NKJET RECORDI NG PROCESS, | NK CARTRIDGE,. .  RECORDI NG pN N 20ﬁé\lD
| NKJET RECORDI NG- APPARATUS USI NG THE | NK Technical Field The presen
nvention relates to a recording |liquid adapted for use-in inkjet
.recording, and in particular, to a recordi-ng liquid which is useful in
form ng i mages on so-called plain paper. Such recording liquid may al so be
used as ‘a -water-based.ink conposition for water based witing instrunents,
recording instrunents, and pen plotters. -Background Art A nunber of

e, Tt R S w@rﬁﬁaaagsggggaggfﬁza;?,_
3 m::amnaaamaaaxaama % prehet for

"~ the coloring material are now conmnerci al avai | abl e. These printers and -
_plotters, however, are assoc _ probl em of Insufficient
{reliability for exanple, clogging, conpared to the machine using a dye .
ink.. This - problen1|s particul arl'y notable when a highly perneable sol vent
is added to the ink for controlling mettablllty, and. the pignent often
becan@éabgﬂaddﬁe&ias .a result of change i.n the nature.of the dispersant.

1 7 MAR 2006. In view of such situation, U S. -Patent No. 5571311 and -

Japanese Pat"Ehe p!mslentanwemtimn delaftes toR ﬁécd‘i@lmgohqtﬁ’dﬁﬁiapted
for use in mk]et recordlng, and in partlcular, toa recordlng 11qu1d
Wl'uch is useful in formlng images on so—called plain paper. Such
recordmg liquid may also be’ used as a water—based ink ¢ cornp051t10n

-. 'for water based writing mstruments recording 1nstrurnents and

| pen plotters

| 'Bgackg:r’o'uﬁd Art'. e
| A number of inVestigaﬁons -have been 'con'du'cted in recent-
years on mkjet prmters to thereby 1mprove prlntlng properties on a
plain paper, and in partlcular toi nnprove colorfastness to water and |
.hght As a consequence inkjet. prlnters and plotters adapted for |
| use Wlth an ink mcludlng a pxgment for the colorlng materlal are
- _now cornmercrally avarlable These prmters and plotters, however
are assoczated w1th the problern of msuff1c1ent rehablhty, for
:example cloggmg, compared to the machine usmg a dye 1nl< This
jproblem is parucularly notable When a hlghly permeable solvent is
added to the 1nk for controllmg wettablhty, and the p1grnent often
. _v_became aggregated asa result of change in the nature of the

; d1spersant




propose an ink having inproved dispersibility, stability after 1

. dispersion, and reliability by: surface treating a carbon bl ack %WP# 06 .
conmpound havi ng di azoni um group, and introducing carboxylic acid and
sulfonic acid as a functional group. U S Patent No. 5922118 discloses an
organic pignment for use in a color ink wherein the carbon black has been
surface treated and introduced with carboxyl group and sul fonyl group as
in the case of U S. Patent No. 5571311 or the |ike. JP-A No. 10-273606

di scl oses anygr. ' ' e nGxi gdi usi ng. sul fam c
acid, and JPI‘X‘%%W5f%%%%ﬁ%h&$?aﬁ%$ﬁﬂﬁnsﬁﬁ%%& wher ein
- sul.f oni beenqi ntroduce _Frj l,-,CGr at.t.s lon by using a -
sul fon!&P %ggggggﬁmfﬁﬁf’ a&ilptht\%&'e(5¥)§5\ Uﬁé). Iﬁrﬁ" ﬁ?’%@@%l |y adjusted for
~the purpose of preventing.clogging ,of the, nozzl e and corrosion of the
rrenber?rg)ﬁ?é)tsec%‘?réng .aﬁ%}ﬂqmﬁiﬁdﬁ%wmbﬂﬁ’e Sgﬂgﬂgﬁ’eaﬁ%at ed pignents
as descy.i bed .above, . h ver, are associated wth the _praoblemthat they
changecqt;lﬁﬂeﬁlﬁmi' ﬁ%}:&i\%@ﬁw gY-(ﬁHé' ¢ ErepG encay @ﬁéléwgl]haﬁe exposed
. to the change s teﬁeﬁture,and other environpental factors or as the
tinme | §P8RE Hé@g gaiazoniHe) group, e dnsrodaging,gaghexylict y after the
di spersi pn. Spch . change. in the pHresulted in_the corrosion and erosion of
vari ouﬁct‘gﬁﬂctjﬁﬁ cisid @ssa fuactiondd gresipead) FabatgnbNonk suppl yi ng
means and_a_ _1iqujd chanber including menbers conprising silicon or. glass
217 Bﬂ%ﬂ@)ﬁdl&ﬁh)sas aroxgasic pigmentcfen ussisa omlcrmarﬂ( deereind this, in

turn, adversely affected the ejection properties. :
. the carbon black has been surface treated and introduced with

carboxyl group and sulfonyl group as in the case of U.S. Patent No.
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 orgaﬁic 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 déspite their improved
3 diépersibility 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



In view of the situation as described above, JP-A No. 04-226175 glscloses

an ink wherein a sodi um borate, R 2006

N-tris(hydroxy)-nethyl - 2- am noet hanesul foni ¢ aci d,

N, N- bi s(hydr oxyl et hyl ) gl yci ne, triethanol am ne or

_tris(hydroxynet hyl )am noet hane has been added as a pH buffer wth the

. particular dye for the purpose of stabilizing the pH of the- ink. JP-A No.
08-41398 discloses an ink containing at |east one conpound selected from

3\ by TR PR S SEFASKGH S5 B8 ke fike g this, in turn,

ietal Cﬁ@f%%?ﬁégﬁﬁe e B e tRoPEORE i Fa bon’ ad) usted 10 the range of
T veck. - 3. MANGEVo6F 1B A RialioBcrn deScriben Abaua: P TARYa dye and

| ﬁaimbEDﬁlzi@ﬁﬁ%iﬁ%‘gg's 8. il Jeherein & SofBUIBERatencse | nks cont ai BCZspH

cven oM fsiﬁaﬁ?ra Sirtmetley|aremirapthanesalianipiasiant - based i nk, IP -A No

04-149%@2ﬂ ses a ?nent based i nk using a dlspersant wherein a
car bon d%ﬂ}gjmmnephmeﬂguudamnmm bra buffer to adjust the pH
to the range of hlgher than 6 to less than8.. In the case of a

pi gmentrislEpdroxgmethyliaminoethang hrasgheen aatded lasgh pHdrbusffeengt h, 1 7 MAR
2006 and therefore the pH adjusters used in the dye- based I nks -as

 descri weithdbevpadaeulsr dyendby the puppose df@tabﬂmw pHlof tied - such
application_is particularly difficult in the case of an ink
‘mk. JP-A No. 08-41398 discloses an ink containing at least one
compound selected from 2-(cyclohexyl-amino)ethane-sulfonic acid,
3-N-cyc10hexylamino-2—hydroxypropanesulforﬁc acid,
3-N-cyclohexylaminopropané-su]fonic acid, and glycine with an
alkaline metal hydroxide or carbonate, wherein pH has been
adjusted to the range of 9.5 to 9.8, and which exhibits small pH
dec:rea'se after storing at 60°C for 1 week. JP-A No. 09-268267
discloses an ink containing a dye and 2-amino-1,3-propanediol
derivative as an organic We’aak base, wherein the pH has been.
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 9to
- 9.3 even after storing at 60°C |
With regard to the plgment-based ink, JP-A No. 04-149286
discloses a p1gment-based ink using a dispersant 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,



enpl oying a surface treated pignment. Disclosure of Invention The r esent

I nvention was conpleted in view of the situation as described abgﬁﬁ“zaﬁﬂ
an object of the present invention is to provide an inproved ink
~containing a surface treated pignent. for the coloring material, and in
“particular, a water-based ink having a high storage stability which

exhi bits reduced change in pH, in particular, reduced decrease of pH
during the storage. Another object of the present invention is to provide

a hi ghl rabl.e i cordln appar at us, wher ei  .di ssol ution of the
member a%'&ﬁﬂ??%??ﬂ%é Uiters g%%&ﬂ %ay&ﬁé MA%ct with the ink
I's prevented, d a recording ess scription of Drawi ngs Fl G
1is a %ﬁ%aﬁﬁyeﬁI&QWm Y%%épmlmﬁm g pigment kg anglart of the
inkjet re Ol‘dlﬂg appar at us .accor di n}g to the present invention. FIG 2 is a
vi ew sfB pHCalgRisparticn ficulicin the gasapfamink wherein the head
of the pr ent I nventi on has been _ Incorporated. FIG 3 is a view show ng
an exa Iéls Q¥fingha Suﬁfa@%ﬁ&atcéeplgmﬁmmdat ing the ink of the present
invention. FIG 4 is a view showing an exanple of the integrated unit of
the recording apparatus according to the present invention. FIG 5 is a
vi ew showi ng an exanpl e of the recording head which is.the nain part of
t he r ebhsdiosyrepplalrarentiatcor ding to the present 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 Descfiption of Drawings
FIG. 1 is a view showing an example of the head which ie 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




FIG 6 is a cross sectional, view of an exanple of the ink head xé\,herei n
the present invention has been applied. Best Mde for Carrying dJ Mo 2006
I'nvention 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
mechani sm however, has not been found out. This acid generation which may
result in the inpaired durability of the nenbers that cone in contact with
the ink is a serious proble i nce such decrease in the pHis prom nent at
a hi gha%m‘iﬁ@'lgatﬁ@ﬁbﬂag}ﬁﬁe@r@éﬂnﬁéﬁﬁﬁﬁﬁw-hi gh tenperature during the
transportati% In view of such situation, attenpts have been nmade to
suppress the Eﬁ dasraxiewshewangan gxazaple géthedntegrated naitok by using
a buffer. Additjon of a borate which has been known in the art, however,

-~ resul tﬁ@emcoﬁ&r@gp@ﬁat@a aggerding tte thecpresemtdhveardient i al which is

- estimated to_have been caused by the ion adsorption. 1 7 MAR 2006 This, in
turn, means Flat Stise piewwshewing mnaamplesbiSMﬁG reeordimgtest wi t hout
causi ng adsorption on the pignent surface. The inventors of the present

* i nvent Wihidhaisetheartwaianpaxtt ef the eecondiig apiparattis akcoddang adethieat e buffer,
~and the present invention has been conpleted as result of such _

i nvest ppasémhinwemdonpeci fically, -the inventors of the present invention
_found that, when an organic pH buffer selected from Good's buffers and a

basi ¢ or gani FIGo6rsuncrass! saitishdl eiewrof@niexp@nplé of the ink head

wherein the present invention has been applied.

Be_s’f 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 femperattn:e during the |
transportation.

In view of such situation, attempts have been made to
suppress the pH decrease caused by the acid geherationin 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.




derivatives are. added to a water soluble ink having the surface, .treated
pi gnment di spersed by using a water sol uble organic solvent and h&t 06e

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 forner conponent

contributes for the pH buffering capacity while the |atter conponent

adjusts the pH of the ink to the desired pHand is likely to be

o par 1 cul sttt el %"oﬁ@hﬁé SipBianacte Bt beom the
N oyl BRsed ‘%tft%%%ﬁ%ﬁtéﬁag Btit”es“' rEttEaeRe The

am nopr:o an d|o %lrlvatlv S 1- ]2 E{?o anedl ol, _
1- met hit %PSﬁﬁ% yeny pn aY&ihg. P?Q‘Iel}sgf%ropanedl ol , when

the ink has a H of t and the S ace treated pigment is a '
sel f - diRPEFESAHOR Eﬂt&ﬁ\d)a@ ﬂl‘?‘ﬂ“@?‘%’% Ljrﬂﬂ?ﬁ)ré‘-ﬁeﬂhél'lﬁe?@m i nvent i on

S r\msi‘l Bromnent en it is h, an |nkJet printer wherein at least a
part oftd Reeryg e@%ﬁﬁﬁﬁﬁ @ Ifiuﬁ?&lm‘&m@ ¥ONE | uid resistor, vibration
plate, or npzzle is for f a material_ containing silicon or nickel
si-nce reduc @ﬁ?ﬁlﬁeﬁlﬁi@ﬂ rrtassiaicthe priesent inemtioni on of the
conmpon C nstltutl ng such menber. Therefore, the present ‘invention
‘realiz awhen egy ovganie pH buffer $el|ecbedtfr®ug€;ood|skbuffemcord| ng

appar at us and I nkj et recordi ngdprocess using the ink of the present
i nvent angl a basic orgamc compoun elected from aminopropanediol

- derivatives-are added to a water soluble ink having the surface
- treated pigment dlspersed by using a water soluble organic solvent
 and water, the thus provided ink will exhibit high storage stability

ahd reduced pH decrease. The present invention does not.
adversely affect the dispersibility of the surface treated particles, |
and the former component contributes fot‘ 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 buffermg capa(:lty as
well.

The present invention is particularly effective when the
organic pH buffer selected from the Goed's bufferis
N-cyclohexyl-3-aminopropanesulfonic acid or
N-cyclohexyl-2-hydroxy-3-aminopropanesulfonic acid, when the
aminopropanediol derivative is 1—amj110-2,3-propanediol,
1-methy1—a1:mno—2 3-propanediol, or
1-anuno—2—ethy1—2 3-propanediol, when the ink has a pH of 8§ to 11,
and when the surface treated pigment is a self-dispersing pigment.




* The present invention provides an ink fornmulation which enables grOV|d|ng
“‘an inkjet systemwherein reliability has been inproved, by res

various difficulties associated with the surface treated. pignents whi ch

have a better reliability than conventional pigment inks where the pignent

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 vi bration plate

~ defor stat] rce, and the drop-an- de d inkjet, printer
wher e%ﬁi r ed 'Blné?rﬁs(’%k@cPEQSW HRETHG I1§IEQ PQP & he heating
of the i o the.q erated by, the so called arge contro
pr oces yh@'\ﬂéi L H f’ W|1 apsugﬂﬁgpﬁ'ﬁﬁ ré%ﬁ e‘%ﬂ%tr%lpﬁirbpéttgﬁ by ~ PZT.
-Due- to t hi reliabilit t he |nk of .,the_ presept invention, stable
i nk ej @&Wﬁ?ﬁ gomm%gé@qﬁlg chanabgsApid gesistar gy n pdategsmal | as 20
mor less. 7.1.7 MAR 2006 First, Good' s buffer used. in_the present
i nvent PEM9zZlgds dormer of @mnterialicentaining siliepnior mickiebsinead i n t he
field of biochemstry, and typical structures are as described bel ow
[ Good' Ee@urtionsin phtivesseriaus effiests on the dissolution of the
N- (2-acet am do) - 2- - am noet hanesul foni ¢ aci d  HZNOOOH2ZNHCH2CH2SGBH (1) ADA
Cheni cepmp@Bents constitating serhmendberet fhexefare, the present
invention realizes remarkable improvements in the ink cartrldge
inkjet recording apparatus, and mk]et 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 preseht 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. Dueto the high fel_iability of the ink of the present invention,
stable ink ejection is enabled even from a nozzle with a diameter as

small as 20 pm or less.




© H2NOOOH2N( CHRCOOH) 2 (2) BES Chenmical name: N,
N- bi s(2- hydr oxyet hyl ) - 2- am noet hanesul foni ¢ aci d ( HOCH2CH2) 2NCI—F2€3I‘|‘2°§C§R6

Bi ci ne Chem cal nanme: N, N-bis(2-hydroxyethyl)glycine (HOCH2CH2) 2NCH2COOH
(3) Bis-Tris Chemical nane: '
bi-s(2- hydroxyet hyl )i m notris(hydroxymethyl)methane (HOCH2) 3CN( CH2CH- G—l) 2
(4) CAPS Chem cal nane: N-cyclohexyl-3-am nopropanesul fonic acid
NHCH2CH2CH2S03H (5) CAPSO  Chemi caI nane:

N-cycl ohexyl z2- 3 nopr nesul f oni ¢ acid NHCHZCHCHZSOBH OH CHES
(6) Chemi ca|F1|¥§E\£ &"yg" xylse %EE@W@MO@ isdesqibed: pso

Ch
Cnem C%oggrmbuffer is an organic buffer used in the field of biochemistry,

and typical structures are as described below.
[Good's buffers] |
~ ACES
Chemical name: N -(2-acetamido)-2-aminoethanesulfonic acid

HoNCOCH,NHCH,CH,SO:H (1)

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

HNCOCH,N(CH,COOH),  (2)

BES
Chemical name: N,
N-bis (Z-hydroxyethyl)~2—aminoethanesulfonic acid
" (HOCH,CHz),NCH:CH,SOH

Bicine
Chemical name: N, N-bis(2-hydroxyethyl)glycine
(HOCH;CH),NCH;COOH @)

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




3-[N, N-b| s(2 hydr oxyet hyl ) am no] - 2- hydr oxypr opanesul fonic acid (,‘—W—IZCHZ& 2
NCH2CHCH2SGBH OH (8) 91 7 MAR 2006 EPPS Chemi cal nane:

3-[4-(2-hydroxyet hyl) - 1- pi perazi nyl ] propanesul fonic acid HOCH2CH2N

~ NCH2CH2CH2SOBH (9) HEPES Chem cal nane:

2-[4- (2- hydroxyet hyl ) -1-pi perazi nyl ] et hanesul foni ¢ aci d HOCH2CH2N
NCH2CH2SC3H (10) HEPPSO Chem cal nane: :

2- hydr oxy- 3-[ 4- (2- hydr oxyet hyl ) - 1- p|pera2|nyI]propanesquonlc aci d,
nmonohydr at e HOCH2CH2N NCH 2 CHSGBH H2 0 ~~ (11) MES Chem cal nane:
2- nor phol i noet hanesul f oni ¢ aci d, rmnohydrate 0 NCH2CH2SG3H H20 \ /

CAPS

Chemical name: N-cy_c1‘0hexy1~3-aminop_ropaﬁesulfonic acid

<:>—NHCHZCHZGHZSO3H |
| - (5)

. CAPSO
Chemical name:

| N~cyclohexyl-Z-hydroxy-B-amjnopropanesulfonic.acid

Q NHCH2(|3HCH2803H |

OH .
(6)
CHES

Chemical name: N-cyclohexyl-2-aminoethanesulfonic acid
<:>—NHCHZCHZCH2803H -
| @

DIPSO
Chemical name;

3-[N,N-bis(2-hydroxyethyl)amino]-2-hydroxypropanesulfonic acid

(HOCH,GH,), NCHz(iHCstoaﬂ

o ®)




(12) 10 1 7 MAR 2006 MOPS Chem cal name: 3-norphol i nopropanesul fonic'acid
0 NCH2CH2CH2S03H ~~ (13) MOPSO Chenmi cal - nane: : 7 MAR 2006
2- hydr oxy- 3- nor phol i nopr opanesul fonic acid 0 NCH2CHCH2SO3H CH (14) PI PES
Chem cal nanme: piperazine-1, 4-bis(2-ethanesul fonic acid) HO3SCH2CH2N \/
NCH2CH2SO03H (15) POPSO Chem cal nane:

pi per azi ne-1, 4- bi s(2- hydr oxy- 3- propanesul foni ¢ acid), dehydrate
HO3SCH2CHCH2N NCH2CHCH2SO03H H20 OH OH (16) 11 1 7 MAR 2006 TAPS Chemi cal
nane: _

EPPS
Chemical name:
3-[4-(2-hydroxyethyl)-1-piperazinyl]propanesulfonic acid

HOGH, CH.N NCH,CH.CH.SO0.H
- 272 2" 2% Y,
n__/ 9)

HEPES
| Chemiéal name:

* 2-[4-(2-hydroxyethyl)-1-piperazinyl]ethanesulfonic acid

HOCH,CH,N NCH,CH,SO,H
n__/ (10)

HEPPSO
Chemical name:
2-hydroxy-3-[4-(2-hydroxyethyl)-1-piperazinyl]propanesulfonic acid,

monohydrate

HOCH,CH,N NCH,CHSO,H- H,0

/. , (11)
MES
Chemical name: 2-morpholinoethanesulfonic acid,
monohydrate
0 NCHCH,SOMHH,0
n_/ - (12)

10



N-tri s(hydroxymet hyl) met hyl - 3- am nopr opanesul fonic acid

( HOCH2) 3CNHCH2CH2CH2SCBH (17) TAPSO Cheni cal nane: 17 MAR 2005
2- hydroxy-N-tri s(hydroxynet hyl ) net hyl 3- am nopropane sulfonic acid CH
(HOCH2) 3CNHCH2CHCH2SOBH TES (18) Chem cal nane:

N-tris(hydroxynet hyl ) net hyl - 2- am noet hanesul fonic acid

(HOCH2) 3CNHCH2CH2SCBH (19) Tricine Chem cal nane:
N-[Iris(hydroxynethyl)nethyl]glycine (HOCH2) 3CNHCH2OOOH (20) . O the
~Good's buffers as nentioned above, the preferred are CHES, CAPS, CAPSO,
-TAPS, Bicine, and Tricine, and the nost preferredis CHES. 12 1 7 MAR 2006
The Go&d{g' guffer is added at an anount of 0.001 %to 5.0 % by weight,
pref er @P t 0.005%to 1.0% by weight, and nost preferably at 0.01 %to
0.1 % by weight. Next, the am nopyopanedi ol deriyvative used in the present
i nvention id ¢akpame Srgnespbolinapropanesdionipacishnedi ol

derivati \?er'r\QCI ude, but are not limted to, :

0 NCH,CH,CH,SO.H
./ - (13)
- MOPSO
Chemical name: _2-hydroxy-S-morpho]inopropénesulfonic
acid '
0 NCH,CHCH,SO,H
n__/
OH (14)
PIPES

Chemical name: piperazine-1,4-bis(2-ethanesulfonic acid)

HO,SCH,CH.N NCH.CH.SO.H
3 2 2 2 2 3 -
N/ (15)

POPSO
Chemical name: |
piperaziz1e~1,4fbis(2-hydroxy-S-propanesulfonic acid), dihydrate
HO,SCH,CHCH,N ~ NCH,CHCH,SO,H H,0

I

CO0H _ '
OH (16)



1- net hyl - ani no- 2, 3- pr opanedi ol -, 1- am no- 2, 3- pr opanedi ol ,
-1- am no- 2- et hyl - 2, 3- propanedi ol , 2-an1no-2-nethy|-1,3-propanedilﬂﬂMAR 2006
2-am no- 2- et hyl - 1, 3- propanedi ol , and 2-am no- 2, 3- propanedi ol . The preferred

is 2-am no--2-ethyl-1, 3-propanediol, 2-amno 2-nethyl-1, 3-propanediol, and
2-am no- 2, 3-propanediol, and the especially preferred is
2-am no-2-ethyl -1, 3-propanediol. The am riopropanedi ol derivative is added

preferably at an anobunt of 0.01% to 10 % by wei ght, and nore preferably
0.1 % 2.0 %by weight. Exenplary pignents which may be used in the

pr esent ention include organic pignents such as azo pignents,

pht hal ocyani ne pi gnments, anthraqui none pi gnments, di oxadine pignents,

i ndi go pigneﬁﬂ%&HMGRbmankgo pi gnents, peryl ene-pignents, isoindol enone

pi gments, aniline black, azonethine pignents, ‘rhodam ne B | ake pignents,
car bon Notteiskhy draxiymoetanl) methytedvamineprepanesulforiidacidi t ani um oxi de,

cal ci um carbonate, barium sulfate, alum num hydroxide, bariumyellow, iron
bl ue, ¢BEHRCHD):CAHCHLOHLGEIISMsHand netgj powder. More specifically,
exenpl ary pignments which nmay be used 13 1 R 2006 for a black ink

i-ncl ude carbon bl acks such as furnace bl ack, |anpblack, acetylene bl ack,
channel bl ack, and carbon black (C.I. Pignment black 7), and nmetals such as
copper T&xP8€) iron oxide (C. I. Pignment black 11), and titanium oxide, and

organi c pignments such as aniline. black (C. 1. Pignent black 1). Exenplary
pi gnent s whi Chhammycdlanasrd for a color ink _

. 2—hyd1‘0xy—N-tris(hydrbxymethyl)methyl~3—aminopropane sulfonic

acid

OH

o
(HOCH,) ,CNHCH,CHCH,SO,H a8)

TES

Chemical name:
N-tris(hydroxymethyl)methyl-2-aminoethanesulfonic acid
(HOCH_2)sCNHCH2CH,SO3H (19)

“Tricine
Chemical name: N-[tris(hy droxymethyl)methyljglycine
(HOCH,),CNHCH,COOH @)

‘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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include, in the case .of yellowink, C 1. Pignent yellow 1 (fast yellow
Q), 3,12 (disazo yellow AAA), 13,14, 17, 23, - 24, 34, 35, 37,42 (yel | oWl MAROZ006
oxi de), 53, 55, 74, 81, 83 (disazo yel | ow HR), 95, 97, 98,100,101, - 104,
108, 109, 110,117,120, 128, 138,150, and 153. Exenplary pignents mhlch may be
used for a magenta ink include CI. Pigment Red 1, 2, 3, 5, 17, 22
(Brilliant Fast Scarlet), 23, 31, 38, 48:2 (Permanent Red 2B(Ba)), 48:2
(Permanent Red 2B(Ca)), 48:3 (Permanent Red 2B(Sr)), 48:4 (Permanent Red .

a1 B mm@gq@e iwsqsf banmiounabOL OB e hos. 10s. 100

d d d 123, 146, 149,
(1(6:36635l r1]16 ﬂ‘?’?ﬂé‘?‘i I?Qé{«?}b }i?§ @%’ igy%g\f&%&& & ary pi gnent s

whi ch nmay_.be . ysed C an | incljude C. 1. Pi grrent blue 1, 2,15 (copper
pht hal P@?Eﬁﬂ@#ﬂ}’m@aﬂzﬁto 1% we_l.ghta (pht hal ocyani ne bl ue G) '15: 4, 15: 6

(pht hal ocyanj ne b ue E), 16, 17 1,56, 60, and 63. Exenplary pignents mhlch
my be used erﬂmmomcnpenﬁdd@hdernmtwe useduttethe gresentt hat have
been kpown for use in_red, green, and blue inks, and such pignents may be
used eimviention id desprbede &kampl;&s ofipreferabde amindpropanediok e. In the
present_ i nvention ment whi ch has been surface treated is used for

t he pudesicatves m@hlcfe)a)wﬁamnsxtﬂlmutedm,d stability after the dispersion
to thereby i nprove reliability. The type of the surface treatnent is not

- gﬁpro It b ;:lgzmelth 4amimi-%q3mpanedidladeanﬁﬂ@tmprbpemdiol the art may be
- - -1-amino-2-ethyl-2,3-propanediol, 2—anun0-2—methyl-1 3-propanediol,
2-amino-2-ethyl-1,3-propanediol, and 2-amino-2,3-propanediol.

~ The preferfed is 2-amino-2-ethyl-1,3-propanediol,
-2-anﬁno-Z-methyI—l,S-propanediol, and 2-amino-2,3-propanediol,
and the especially preferred is 2-amino—2—ethy1—-1,3-propai1ediol.

. The aminopropanediol derivative is added preferably at an amount
of 0.01% to 10% by weight, and more preferably 0.1.% to 2.0% by |
weight.

Exemplary pigments which may be used in the preseﬁt
“invention include organic pigments such as azo pigments,
phthalocyanine pigments, anthraquinone pigments dioxadine
- pigments, indigo pigments, thlodego pigments, perylene plgments |
isoindolenone pigments, aniline black, azomethine pigments,
rhodamine B lake pigments, carbon black; and inorganic pigment
- such es iron oxide, titanium oxide, calcium carbonate, barium
sulfate, aluminum hydroxide, barium yellow, iron blue, cadmium

. red, chrome yellow, and metal powder. .

More specifically, exemplary pigments which may be used

13



Wth regard to the surface treatnent of the pignent, typical surface
treated pigments include self-dispersing pigments wherein di spet 8iMAR 2006
the pignment in water has been enabl ed by adding sulfonyl group, carboxyl
group, or other functional group on the pignment surface; grafted pignents
wherein dispersion of the pignent in water has been enabled by treating
the pigment surface .wth the resin; and pignments wherein dispersion of
the pignent in water has been enabl ed. by incorporating the pignent in a

m cr,oc suI m;% re ent IﬂVﬁthﬂ i ntended effects are nost

promi n ¥IaybIaéT agks suchis fernacaeybladgent . The - particle
si ze o& ment i.s not partlcularly limted. In the present invention,
howeve am&)&% %meﬁetyl@nerbla.c kg chapuraliblacks anel caiitsom back ¢&.Isher ei n
particles with the %artlcle size of 20 to 150 nm are nost prevalent in

terms dligmentblagky),iand metalsrstch apreppercoxidégstonretielafCy, t he

pi gnent may have a particle size of about 50 to 120 nm Wen the partllcl e

si.ze ePagmemlbIaokﬂl) rnd rtetamdnmgﬁdqpaﬂdvmi‘ ansidf pRroeidssiueduf f i ci ent
stability of the pignent dispersion and insufficient stability of ej ection

of thease&rmlmherhladlq JIdP1%menﬂhﬂmdk0$ of image quality including inmage
density. On 15 7 MAR 200 he other "hand, particle size of less than 20

hm nmay be fanxle 1%mﬁmmt9fwhﬁ‘d1mylbe ugedfdrhe celer age of the
e

recording I|qU|d and in -ejection of the |nk whil e size reduction to

suc sttty i Sustatent gl iy UL PRSI LY ARy lsgan
econon@aB, N2qekisase @re@].fowtmsacps,%w,@wlzi; (M,fasg W7 42 (yellow
|  iron oxide), 53, 55, 74, 81, 83 (disazo yellow HR), 95, 97,98, 100, 101,
,104, 108, 109, 110, 117, 120, 128, 138, 150, and 153.
Exemplary plgments which may be used for a magenta ink
include C.I. Pigment Red 1, 2, 3, 5,17, 22 (Brilliant Fast Scarlet), 23,
31, 38, 48:2 (Permanent Red 2B(Ba)), 48:2 (Permanent Red 2B(Ca)),
48:3 (Permanent Red 2B(5r)), 48:4 (Permanent Red 2B(tMn)), 49:1,

- 52:2,53:1, 57:1 (Brilliant Carmine 6B), 60:1, 63:1, 63:2, 64:1, 81
(Rhodamine 6G Lake), 83, 88, 92, 101 (red oxide), 104, 105, 106, 108
(cadmium red), 112, 114, 122 (dimethylquinacridon), 123, 146, 149,
166, 168, 170,172, 177, 178, 179, 185, 190; 193, 209, and 219.

_ | Exemplary pigments which may be used for a cyan ink
_ include C.I. Pigment blue 1, 2, 15 (copper phthalocyanine blue R),
15:1,15:2, 15:3 (phthalocyanine blue G), 15:4, 15:6 (phthalocyanine
blue E), 16, 17:1, 56, 60, and 63. |
Exemplary pigments which may be used for an ink of
intermediate color include pigments that have been known for use

in red, green, and blue inks, and such pigments may be used either

14



- When a pignent di spersant is used in the present invention, any known
di spersant used for an inkjet systemnmay be used including pol y]’r@rﬂkﬁ 2006
di spersants and wat er sol ubl e surfactants. The ink of the present invention
I's nmost often produced by using water as its main conponent of solvent.
The ink, however, nmay be produced by using a water sol uble organic
sol vent, for exanple, .in order to produce.an ink having the desired

properties, . to prevent drying of the ink, or to inprove dissolution

stabiI| of .the EXeanary wat er soluble organi ¢ sol vents include

ethyreﬁ %F?EEWCOQH 9K1n9¢¢ethylene gl ycol , pol yet hyl ene
chol 1, 5- pent anedi gl , 1, 6- hexanedlol gl ycerin,

gl ycol , p0|ﬁ$%8 ernerg
1.2, 6- hexane € Presendfnvendiona plgmembmluﬁhtha@beepeswface and - ot her
pol yhydr| ¢ al cohol s; et hyl ene gl ycoI monoet hyI et her, ethylene glycol

e

monobuttigatedrsrused sonihe paipassof impesting dispersibilityeand! ene gl ycol
nnnoethéﬂ1ether dletgglene gl ycol nonoeutyl ether, tetraethyl ene glycol_

mononestapilisy méter the phispexsjoncis tlmabg&hylprewlmareliabﬂityt héFheol yhydri ¢
al cohol al kyl ethers; ethylene glycol nonophenyl'ether; ethylene glycol

monobehzpe Oétthersuﬁadeﬂ:ﬁeainhentpmwtmhﬁﬁmﬂbﬂyhhmﬁedl @hlerrsy N-net hyl
2-pyrrolidone, N hydroxyethyl-2-pyrrolidone, 2-pyrrolidone,

1, 3-di smrﬂajtbltnredmmlntdmmm i themrtimaydre eamglogtédr ni trogen- cont ai ni ng
het erocycl i ¢ conpounds; formam de, N-nethylfornmam de,

N ot Ymegin ettt g gttty 1
ani nessurface treated pigments include self—dispersing‘pigments wherein
dispersion of the pigment in water has been enabled by édding
sulfonyl group, carboxyl groﬁp, or other functional group on the
pigment surface; grafted pigments wherein dispersion of the
pigment in water has been enabled by treating the pigment surface
‘with the resin; and pigments wherein dispersion of the pigment in
water has been enabled by incorporating the pigment in a
microcapsule. In the present inventidn, intended effects are most
- prominently realized by the use of a self-dispersing pigment. The
particle size of the pigment is not particularly limited. In the
preserlt invention, however, a pigment mk having a particle size
distribution wherein particles with the particle size of 20 to 150 nm
are most prevalent in terms of maximum particle number is
. preferred. Most preferably, the pigment may have a particle size of
about 50 to 120 nm. When the particle size exceeds 150 nm, the
- recording liquid will suffer from insufficient stability of the pigment
dispersion and insufficient stability of eje_étio_n of the recording

liquid, inviting loss of image quality including image density. On
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- pr esentVigWe

di met hyl sul f oxi de, sul fol ane, thiodiethanol, and other"sulfur-Cfntaining
conpounds; propyl ene carbonate, ethylene carbonate, y-butyrolac HIMAR 2046l
the |like, which may be used alone or in conbination of two or nore with
wat er. Anong these, the nost preferred are diethylene glycol,
t hi odi et hanol , pol yet hyl ene gl ycol 200 to 600, triethylene glycol,
‘glycerin, 1,2, 6-hexanetriol., 1,2, 4-butanetriol., petriol, 1,5-pentanediol,
N- net hyl - 2- pyrrol i done, N- hydroxyethyl pyrrolidone, 2--pyrrolidone, and
1, 3-di net hyl -i i dazol i di,npne, usge of which prevents_ cl oggin caused by
dryi ng%ﬁ‘ thi‘@rirﬂﬂé',l nBﬁﬁtlQﬁ? sigesofolessjtham 30 ranopayt beiamaraglm imvapor ati on
of mate[,congent, and inproves dissolution stability of the ink of the
the stabHity incthe stowage of the renording tiquiyl ahddri the ude ot her
-additives known in the art in addition to the colorants and the solvent as
descri giRetineé the ipdowhilesizayeductiodetb suchtdize md dispefsivedof i ng
surface tension of the ink. Exenplary penetrants include polyhydric

al-cohothke pastiiches of Zutch sizeewiopildirypreteoraglidatedndispersion and
2-ethyl -1, 3- hexanedi ol ; al kyl and aryl ethers of .a pol yhydric al cohol such

-as di etladsifieatibycorocadands mhdﬁrh@%,thetécdmﬁcﬂl peotuctipplienyl ether,
et hyl ene gl ycol nonoallyl ether; diethylene glycol nonophenyl ether,

~ di et hytheeegbydinig bopdoudifficeilber, - propyl enegl ycol rmonobutyl ether, and
‘tetraet hyl ene glycol chlorophenyl ether; and | ower al cohols such as

E?L yox lyfat Qﬁ L. wngeﬁ ggig@ﬁpd%}%@aﬂtQ§ H1seRPRA YHBprebbhe Eﬁ?éﬁi:ﬁ‘jﬁ,a“t !
any known dispersant used for an inkjet system may be used .
including polymeric diépersants and water soluble surfactants.

The ink of the present invention is most often prodilced by
- using water as its main component of solvent. The ink, however,
- may be produced by using a water soluble organic solvent, for
- 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,
polypropylené 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,
r.diethyle'ne, glycol monoethyl ether, diethylene glycol monobutyl
.ether,'_tetraethy-lené glycol monomethyl ether, propyleneglycol
- ‘monoethyl ether, and other polyhydric alcohol alkylethers; ethylene
| glycol monophenyl ether, ethylene glycol monobenzyl ether, and

16
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The ink may further have a surfactant added thereto for the pur pose of

adj usting surface tension of the ink to thereby inprove penetrat{®hRof008 he
ink into the nmaterial to be recorded, and also, for the purpose of
improving the ability of the ink to wet the head nenber of the inkjet
printer to thereby inprove stability upon ink ejection. Exenplary anionic
surfactants include al kylaryl or al kyl napht hal ene sul fonate salt,
aIkyIphosphate salt, alkylsulfate salt, alkylsulfonate salt, alkylether
sulfate g aIkyIsquOSUCC|nate sal t alkylester sul fate salt

al kyl b ﬁé?@lml‘f)@hae@ ceho] arylethiens i‘hazti%tp)dirsﬂmdmte sal t,

alkylar et her phosphate salt, alkylar ether sul fonate salt, aIkyIaryI
et her ﬂ@Y oxyethyls2ipyrrslidone, 24 dosel t, al kane ol efin sul fonate
salt, al kane olefin sulfonate salt, polyoxyethylene al kyl ether phosphate

“salt, ﬂoﬁa,dimwtpylﬁnﬁdamliddjrmere-ewpf@laetaﬁt andedtlesr car boxyl at e,
sul fosuccinic acid salt, a-sulfofatty acid ester, fatty acid salt,

-condenmtmgerpmmtammfg hetdri tlcfmmpcamds;aftctmanﬁdé)o aci d, and
napht henate salt. 18 1 7 MAR 2006 Exenpl ary cationic surfactants include

al kyl aiNamethiiforndanliky), djNealisaeth )litf@trhmmﬁdé afidnetlsa dmiblegzal koni um

salt, quarternary anmmoniumsalt, yl pyridi niumsalt, |ntdaon|n|um

salt, mbh@@lthmlabémméﬁdmﬂwmmmﬁ[é seldthaRetanRtidey noni oni ¢ surfactants
.|nclude pol yoxyet hyl ene al kyl et her, polyoxyethylene al kyl al 'yl ether,

S e R e L L LA
pol yoxyiehiwth§/8ulfoxide, 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 d1ethy1ene glycol,
th10d1ethanol polyethylene glycol 200 to 600, triethylene glycol,
glycertn, 1,2,6-hexanetriol, 1,2,4-butanetriol, petriol, 1,5-pentanediol,
N-methyl-2-pyrrolidone, N —hydroxyethylpyrrol_idone, 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 inclu&e |

- polyhydric alcohols such as 2,2,4-trimethyl-1,3-pentanediol, and
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pol yoxypropyl ene glycol, glycerin ester, sorbitan ester, sucrose ester,
pol yoxyet hyl ene ether of a glycerin ester, polyoxyethylene et her! BMAR 2006
sorbitan ester, polyoxyethylene ether of a sorbitol ester, fatty acid

al kanol am de, am ne oxi de, pol yoxyethyl eneal kyl am ne, glycerin fatty acid
ester, sorbitane fatty acid ester, polyoxyethylene sorbitane fatty acid
ester, polyoxyethylene sorbitol fatty acid ester, and al kyl (poly)

gl ycoxi de. Exenpl ary anphoteric surfactants include im dazoline

derivativai such_as imdazol inium betajne, dinethylal kyl lauryl betaine,

al kyl gi2ethiel-1snbexarediol;atkyderid ayyl ¢thers of a polyhydricatpokol i on, such
surfactant nmay be added at an anount of 0.01% by weight to 5.0% by wei ght,
and pr stishads dietigpleneyglisio) mono eyl ediehethplisie pbycof t he sur f act ant
at an amount of |ess than 0.01 % by weight will not achieve the intended

© ef f ect snanoiphenydi eftrer, ethytere gharolsnivndgllyhetlyht, diethylesul t in
excessi ve perneation-of the ink into the nediumto be recorded to invite -

- decr eagitycol thenophenydethierydithydenerglowot mbnebiityt etlef,hr ough. . The

surfactant as descri bed above nmay be used al one or n conbi nati on of two

or rmrproﬁ}deheglmeﬁjﬁébatyM}féﬁgﬂmgéwg@ﬂyMe g idli ves such as
ertive Ade

antiseptic or an antifungal dgents, rust prev nt, water soluble

absehberophedyletiesr;wad bbWéﬁRMB%ché§Ed%?g%¥é@%¥%| c or an

antifungal agents include 1, 2-benzisothiazolin m benzoat e,

Sl A R R R A R
. 2-propanol. ' ‘ '
| The ink may further have a surfactant added thereto for the
purpoée 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
ﬁlember 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, a]kylsulfosuccinate
_Salt, alkylester sulfate salt, alkylbenzene SIﬂfonéte sralt,
alkyldiphenyl ether diéu]fonafce 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 phoéphate salt, polyoxyethylene

- alkylether sulfate salt, ether carboxylate, sulfosuccinic ,écid__ salt,
~ o=sulfofatty acid ester, fatty acid salt, condensation product of a

higher fatty acid and an amino acid, and naphthenate salt.
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i ncul de acid sulfite, sodiumthiosul fate, anmmoni um thi odi gl ycol at e,

dii sopropyl ammoniumnitrite, pentaerythritol tetranitrate, 17 MAR 2006

di cycl ohexyl anmmonium nitrite. [Reference Exanple 1] Carbon bl ack 1-carbon

bl ack treated with hypochl orous acid 300 g of a conmercially avail abl e
acidic carbon black at pH 2.5 (Mnarch 1300 (product name) nanufactured by
Cabot) was mixed with 1000 mM of water, and 450 g of sodium hypochlorite
(effective chlorine concentration, 129 was added dropwi se.. The. m xture
was  stiyred at 100C tq 105? for 8 hours. To this mixture 'was further added
100 g &vxespplary Eaposdc strfactparts doclude sbkplamine salgentration, 12%, and
the m xture was_ dispersed in a horizontal dispersion mll for 3 hours.
After @ilalkylagninesalistattyaridlamipesalty barfzslkoniiinn sabt,er, the pH of the
di spersion was-adjusted with |ithium hydroxide, and the di spersion was
desal t duaaternantammanatimesadt) alkydpyridindemisalt, imtidagblihizzms/ cm wi th an
ultrafilter nenbrane to 20 produce a carbon bl ack di spersion having a

pi gnensalpsodfvmiarhsalt, eind plRosprlhaontumesalitcl es were renoved by
centrifugation, and dispersion was filtered with a 1 gmNylon filter to

roduce car bfixenh dospenit surfa Aida on black 2
pr odu e pfaezgr 3 ctaes (3.2 ﬁ???kfeﬂiyl@ﬁeb

-carbon black trea with a sulfonating agent of "a commercially

avai | aallgykegt]tnﬁg%glwky@ﬂlquem@alkwalm @tl#éé'r'pcﬂlgmﬁ éfleby Degussa AG)
W

was ni xe of "sul fol ane, and mcrodispérsed in a bead mll. To

t thier -Téglkyl@hmyil ettitad pUlyoxglethytaies ¢y sl estes] folydlyblityl8ng ure vas
fatty acid amide, polyoxyethylene fatty acid ester, polyoxyethylene
'polyoxyp'ropylene glycol, glycerin ester, sorbitan ester, sucrose ester,
polyoxyethylene ether of a glycerin ester, polyoxyethylene ether of a

- sorbitan ester, polyoxyethyléne 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, dimethylaikyl lauryl
betaine, alkylglycine, and alkyldi(aminoethyl)glycine.

. In the ink composition, such surfactant may be added at an
amount of 0.01% by weight t0 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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at. 140 to 150C for 10 hours. The resulting slurry was added to 1000 m of

~ion exchanged water and centrifuged at 12,000 rpmto produce a WetMARaRS of

surface treated carbon black. This carbon black wet cake was again

di spersed in 2000 m of ion exchanged water, and the pH was adjusted with

|'i thi um hydroxi de. The dispersion was then desalted and concentrated with

an ultrafilter menmbrane to produce a carbon bl ack dispersion having a

pi gment concentration of 10% The dispersion was filtered with a-1 gm

Nylon filter to oduce carbon bl ack dispersion 2. [Reference Exanple 3]

Car bonhﬂﬁ%’éghdi sﬁé@§ﬂé‘ Gangiagdesss e@_fa%@é‘? BaAY heugredr hith a diazo
conpoupnd 100, g of a cfar bon bl ack having a surface area of 230 nR/ g and

. DBP ab%ﬁﬁ’@bm%&mn@ Wpo aomereand 34 g of p-anmi no-N-benzoic acid was

m xed and digpersed in 750 g of water, and after adding 16 g of nitric

acid dropwi sdheink gompesitier mayalse includeother adlditives sudbwass, a
solution of 11 g of sodiumnitrite in 50 g of water was added, and

sti rri aptiseptooer amaatifengahagents rushprevirtive ageritpyvaterr ry was di | ut ed
10 folds, and centrifuged to renmove coarse particles. After adjusting the
pH Wi taohﬂdtthﬁbabsonber,calpdi-lwatemsalublbdmagperbémn was desalted and

concentrated with an wultrafilter nmenbrane to produce a carbon bl ack
el e i
o2 {mbonclmctiecs Sl imekane sk o 1o st
li t er sdehywhtoricetatd, 40ddueh serbhedidddium pentachlorophenol, and
sodium 2—.pyridihéthiol—1-oxide. Exemplary rust-preventive agents
inculde acid sulfite, sodium thiosulfate, ammonium thiodiglycolate,
- diisopropyl ammonium nitrite, pentaerythritol tetram&ate,
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 dropf/\_rise. The
mixture was stirred at 100°C to 105°C for 8 hours. To this rrﬁxture
was further added 100 g of sodium hypochlorite (effective chlorine
concentration, 12%), and the mixture was disperséd 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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~acid at about 75C was added to 202 g of a carbon black having a _ surface

area of 230 n2/g and DBP absorption of 70 m /100 g. The mi xt ur el WeMARC 2006 ed
to roomtenperature with stirring, and 26.2 g of concentrated nitric acid
~was added. A solution of 20.5 g of sodium nitrite in water was al so added.
4-sul f obenzenedi azoni um hydroxi de inner salt was prepared and reacted with
the carbon black. The dispersion systemwas .stirred until the bubbling
ended. -~ The resulting slurry was diluted, and pH was adjusted-with |ithium
hydroxide to pH 8 to 9. Coarse particles were renoved by centrifugation,
~and t h@Pré gicanbaasblaskadlisprrsion deviag a piginent conaentitatiani | t er
menbrane to produce a carbon bl ack di spersion having a pignent '
concentofdi%n dfoasse pankckissyersiremosed by lceeteifugatiors, and pol ypr opyl ene
filter to produce carbon black dispersion 4. 22 [Reference Exanple 5]

Di sper slispersibrswasdilteredavith ad pm Pglmofdter ieproduteseatsmn 1, |
‘Magent a di spersion 1, Cyan dispersion 1) A pignment having carboxylic group
int rodMacdeispersiomb, produced by using C.1. Pignment Yellow 128 for the
yel | ow pi gment™ and subjecting the pignent to | ow tenperature plasm

t r eat mpReferéPicpBxahopleo?] Chebbiublddleatedrboa Blatkithehftit] Sxighanged wat er

was ~desalted and concentrated with an ultrafilter nmenbrane to produce a
yel | owsgilfpreitingi gsion 1 having a pignent concentration of 15% Magenta
pi gment di spersfon 1 having a pignment concentration of 15 % was prepared

:O ingﬁe ﬁi m | ar 1588f aorthegcially avﬁﬂaw@wsaﬁ%l%ckzﬁigﬁ@r&he magent a
- ("Printex#85" manufactured by Degussa AG) was mixed with 400 ml
of sulfolane, and fnicrc)dispersed 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 concéntrated with an ultrafilter
membrane to produce a carbon black dispersion having a pigment
concentration of 10%. The dispersion was filtered with a 1 um
Nylon filter to produce carbon black dispersion 2.
[Reference Example 3] Carbon black dispersion 3 -diépersion 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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Cyan pignent dispersion 1 having a pignent concentration of 15% was
prepared in a similar manner by using C. T. Pignent Cyan 15:3 fot7Ma& gggn
pi gnent. Next, an exanple of the inkjet recording apparatus of the present
i nvention which is adapted for use in the recording using the water-based
pi gment ink of the present invention is described. First, an exanple of
the head which is the main part of the inkjet -recording apparatus is
expl ained by referring to FIG 1 wherein a head utilizing thermal energy
is depicted, FIG .1 s a.ross-sectjonal_ view of a head (13) taken al ong
its - Ees Acsolufien pfdd SQ.)sSCP Igropifede inoQ gref wafes waat e of gl ass,
ceramc,  silicon, plastic, or the |like. having a channel (nozzle) (14) for.

i nk pa?éégféﬁc%ﬁarﬁéurmgwaﬁ cantinaeddaranetharchhosubstThee (15). 23 The
heater el epent substrate (15) may include a protective |layer (16) forned

forms irewgngxﬁu@:y zvas dohted 15 delds;iand @endrifuged, toremove i ke;

- electrodes (17-1) and éé;-Z) formed of alum num gold, an al um num copper -
“al | oy, coarseparticles.a Adter adjusting theypH igh diethedoldminetterpE havi ng a
high nelting point such as Hf B2, TaN, TaAl, or the like; a heat reservoir

l'ayer 819 9;thedispérsitmrwass|desaltet zed sdbhicentrateuwiithueroxi de, or the |
i ke; and a substrate (20) forned by a material having good heat rel easing
pr oper uilbafd tshmeembirknedo pratdureraicarbod bladkidispersion Ravidpen el ectric
pul se signal is applied to the electrodes (17-1) “and (17-2) of the head

(13), plnﬁmem[ ooncentieibrpyf 15%i n m@_digpéfgiorﬁwgeﬂﬂtefe@%i@i& (15) is
rapi dly heated, and bubbl es are generate in the ink (21) of the portion’

i n conQ&pmpdlypropydenedier 18iroduce carbon black dispersion 3.
[Reference Exémple 4] Carbon black dispersion 4 -dispersion of
- carbon black treated with a diazo compound
A solution containing 2 liters of water 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 m2/ g and DBP absorption of 70 mI/100 g. The
mixture was cooled to room temperature With_st:irrmg, 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 pH8t09. Coarse particles were removed by
-centrifuga_tion, 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 withalum polypropylene filter to produce -ca:rbon black

dispersion 4.
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rai ses the pressure, and |l eads to the raise of neniscus (23), and_ink (21)
Is ejected fromnozzle (14) of the head. Ink droplets (24) are RAMAR 2005

ej ected against the recording material (25) fromthe ejecting orifice
(22). FIG 2 shows an exanple of the inkjet recording apparatus having the
- head as descri bed above incorporated therein. In FIG 2, a blade (61) is

. the menmber which functions as a w per menber, and one end of the bl ade

(61) is secured to and supported by a. blade .holding nenber. The bl ade
cantil ever bl ade (61) is

(61); tiherefore, s ingt ormof. a r, Jhe ,
| ocat e ﬁ%lf&éelb?%ﬁecﬁ lf'dﬁi Pergionsbser eai;rggtq,gi,rgp]}olf R&g ing is
~acconplA d by. the recording head,(65), and in this exanple, the bl ade
(61) A@Zﬁﬁ” s‘%‘SPﬁfﬁloﬁ iﬁ&dﬁg@@%’l %ﬁpﬁﬂgno},e@’@ni erftomdyi ng path of
t he recording, head é65i1. JA cap. (62). for the coverin rojected face of the
recor di ng heghp(lgm nkhpying«arkoxy wog@%pm@ﬂauaaa ete svase bl ade

(61). The cap,is configﬁred_so as tq nove in the direction perpendicular
to t he PEoduREdibycesing Col. Riganeat drelloy Htor 668 yedldse pigmemtact with'
the ink orifice face for capping. An ink absorbing nenber (63) is provided
adj acednd subjreting dbe (Eigmenadolovs temiperasureiplasmee isatn{@s). is hel d so
that it_projects into the noving path of the recording head (65) in a
manner [isperaion of the thiusdeeatad pighrentiraien echarged svatert@asand the ink
absorbi ng nenber (63) constitute an orifice recovery section (64), and
moi st udesabtest andaroncermtratéd withcan edtefiltee memnbgid tepradace e renoved
by the blade (61) and the ink absorbing nenber (63).
a yellow pigment dispersion 1 having a pigment concentration of -
15%. |
Magenta pigment dispersion 1 having a pigment
- concentration of 15% was prepared in a similar manner by using C.1.
~ Pigment Magenta 122 for the inagenta pigment.
Cyan pigmént dispersion 1 having a pigment concentration |
- 0f 15% was prepared in a similar manner by using C.I. Piginent
Cyan 15:3 for the cyan pigment. | o
Next, an example of the inkjet recording apparatus of the
present invention which is adapted for use in the recording using
- 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 explainedby réferring to FIG. 1 wherein a
head utilizing thermal energy is depicted.
FIG. 1is a cross-sectional view of a head (13) taken along its
ink channel. Thehead (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 elémént_subsh:ate (15).
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The recording head (65) has an energy generating-nmeans for generating the
energy used in the ink ejection, and ejects the ink onto the mal éMNAR 208
be recorded positioned opposite to the orifice face including the orifice,
and a carriage (66) carries the recording head (65) and noves the

recordi ng 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 notor (68). Thus, the carriage (66) is capable of
novi ng Ioﬂg t he gui de axis (67) and the recordi ng head_ (65) can nove in
the redfiethggter elerant substeatieddSmayedacluderepratative layebElo)ecor ded i s
inserted into a paper feed section (51), and a paper feeder roller (52) is
dr i ven feymedrform gilicoreexidensilicownitride, sikionhiarbidepor thediket erial to
be recorded can be fed to a position opposite to the orifice face of the

r ecor dielectnedes (185}) andd17s2) fermecbofiahgninaeaggeldpaper is conveyed to a
paper  di scharge section provided with a paper discharge roller (53). In -

t he abalemimnimgooppesrlloveor wtelﬂﬂ;arﬁé@ﬂrésistbﬂl@l@?er{(%@ffﬁﬁm‘ﬁt he hone
(0]

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

sect i oby(fiitesiadsaviagka fhigh bl tisny podnbatibhels HIB, Tad, draal, sead (65),

. Whereas the blade (61) projects into the noving . path, and as a result,

the bl the likd)a Wenesesdreraitilayes (09) Foinpecof théinallgagxidizbd Wien the
orifice face of the recording head (65) is to be abdtted and capped by the

oo Sl mRaRAE cedesoTare Sele ek (OFIOTLRLY o1,
to thearw@®éfial having good heat releasing properties such as silicon,
aluminum, and aluminum nitride. |
When electric pulse signal is applied to the electrodes (17-1) |
and (17-2) of the head (13), the region denoted by "n" in the heater
element substrate (15) is rapidly heated, and bubbles are generated
- 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 héad. 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 incorporafed 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 -
.holdiﬁg 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 'i*ecording is accomplished by the

recording head (65), and in this example, the blade (61) is held so
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starting position, the cap (62) and the blade (61) are at the sane
positions as the w ping as described above. Therefore, the orifite MARagegs of -
the recording head (65) is also w ped during this novenent. The recording
" head noves to the hone position not only at the end of recording or in the
~orifice recovery, but the recording head al so noves to the hone position
adj acent to the recording area. at a predetermned interval during the
‘movenent of the recording head for the recording purpose, and.the orifice
is al SM\A ped during this. nmovenent. . FIG 3 is a view show ng an exanple
of an HatHprgjeageintodheimovigyg pathofdhestgganding headdb6bpcor di ng head
~via an ink 26 supplier menber, for exanple, a tube. An ink reservoir (40)
~ cont ai ns i nkéx capd62)ifpr tae coxetting priojectexhfesieeof te irekording and a rubber
- stopper (42) is provided at the end of the ink reservoir (40). The ink in
t he | nkebdy65) 03 losatadhat adwome pbsitiendidjncent totthedladen@ddl e (not shown)
t hrough the stopper. (42). An ink absorber nmenber (44) receives the waste
i nk. Thhe cdp iesonfigurecsspasiier atbye indheidireeti arpéadiddlarsur f ace that
cones in contact wwth the ink is forned of polyolefins, and in particular
- pol yet ty the enovingldirectipatoff #eorecoglisgoheatiu®5) e in coartacesent

I nvention, the head and the ink cartridge are not always configured as

separ awdththetindsorifictefceifordaahoias. arth ik bsotbiAagimegabat ed -as shown

in FIG 4. In FIG 4, arecording unit (70) accompbdates an ink reservoir

ot 69 vkt SIS e Bt ) DL Gbadgag 10 oty
head paidmber((68) idheldScthat it projects into the 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) éonstitute
- 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 mk
- 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. -
~ Thie material to be recorded is inserted into a paper feed

section (51), and a paper feeder roller (52) is driven by a motor (nét



~plurality of orifices. In the present invention, the ink absorber nenber
is. preferably formed of pol yurethane, cellulose, polyvinyl acetatMaRr g a
pol yol efin based resin. Instead of using the ink absorber nmenber, an ink
-bag provided with a spring inits inside nmay also be used for the ink
reservoir. The recording unit is provided wwth an air conmmuni cating port
(72) for communicating the interior of the unit with outer atnosphere.
This recording unit (70) can be used instead of the recording head (65)

~shown ip FI 2..,..and i s detachahly unted gn_the carriage (66). Next, an
on-denﬁﬁ@Wﬂ d eWF@b&N&inggﬂ-ﬁaﬁ%t @mataﬂabambezﬁcprdgedoeand% as a

pr ef er?bl e exanple of the inkjet recording apgar atus utilizing mechanical

ener gy fedips posiiaaeppar]tettordwe this recorghirigshead nozzl e

form n%substrate having a plurality of nozzles defined therein, pressure

gener a 65}3 agkasithe rgooxdieg pito 8 ipaper isprrsvepged doemplaperzzl e each

conprising a piezoelectric material -and a conductive material, and the
- i nk whidischanrgesecttonrprovisied withianpapes disehange rotleer(88)ngIal ement . I n
this apparatus, a voltage is applied to displace the pressure generating
el enentlse above banfigheaitivn, wherethe detondirtdhhenadz(@3 yettirhibeofhem of smal |
droplets. FIG 5 shows an exanple of the recordi ng head, which constitutes

t he mehomarmpogitiarhat the end of thepetatding fite fepd6Rof ihesodficenk channel
(80) in comrunication with An ink chanber (not shown), an orifice plate

{0 et stionk o apstackmmetisgpat e on oot (52)

- Whi ch recording head (65), whereas the blade (61) projects into the moving .
path, and as a result, the blade (61) wipes thé orifice of the recording
head (65). R

| 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 fo 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 Wipéd 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 érea_ ata

- predetermined interval during the movement of the recording head

- for the recording purpose, and the orifice is also wiped dﬁring this .

movement. - _
FIG. 3 is a view shdwing- an example of an ink cartridge

containing ink to be supplied to the recording head via an ink
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joined with the vibration plate (82) and which is displaced upon
application of an electric signal, and a substrate (84) for suppb?tMAf’gZﬁﬂﬁznd
securing the orifice plate (81), the vibration plate. (82), and the Iike.
In FIG 5, the ink channel (80) is fornmed of a photosensitive resin or
simlar material, and the orifice plate (81) is fornmed of a netal such as
stainless steel or nickel. The orifice plate (81).is provided with an
orifice (85), for exanple, by producing the orifice plate (81) by

el ectroform,ng or hy farmng a hole in a netal_ plate b ress working, and
the oriSk lfy’rg&ﬂ@f?@f)?%e?(y@mpr%@dhﬂ?&i tﬁnmka:céemo%l/r VAR 2006 with an

i nk-repel |l ant | ayer by conposjte coating of PTFE and nickel. The vibration
pl ate CORtaiRs 1@%@&3&36@9&@&&11@1&&@@ examplesandndebag, andkel , titani um
or the like, a high modulus resin film or the like, and the piezoelectric
devi ce ryéviaeri sopgrardd)fis provided: ati therandrobthe fmk reservair (#0)t i t anate or

PZT. The recordi ng head having the above-constitution operates by applying
a vol t ddwe puk 48 the irtlebagi @) és supplied¢vithe Héad byvinsetimga di stortion

stress, whereby the energy generated deforns the vibrating plate joined to
the prnessHedootishaten) thré@gh theostoppeb{d2y. esArt &k abisoirbet he i nk channel

(80) in vertical direction such that ink droplets (not shown) are ejected

f rom t memihen(d4)i rereftes thé wastednlf.i cThel inferddtidif i@?@-@fﬁﬂaﬂ:ﬂ the
n an |

recordi ng. Such recording head is used by incorporating Kj et

<co Sl et Swabe Sae sha S I o
descri begm@ebvé polyolefins, and in particular polyethylene.
In the inkjet recording apparatus used in thé present
invention, the head and the ink cartridge are not always configured
as separate entities as described above, and they may be integrated
as shownin 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. Tn the present invention, the ink absorber
member is preferably formed of‘polyur'ethane, 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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~An inkjet apparatus usi ng an electrostatic actuator is described as

anot her preferable exanple of the inkjet recording apparatus uthlmm@BB
mechani cal -energy. FIG 6 is a cross-sectional view of an inkjet head to
whi ch the present invention has been applied. As shown in FIG 6, an

i nkj et head (1) has a three |ayer structure in which a silicon substrate
(2) is sandw ched between a nozzle plate (3) nade of silicon on the upper
side and a borosilicate glass substrate (4) having a coefficient of ‘

t her mal simlar_ t hat _of silicon on the |ower_side. The
i nter Wm%%gegq:m giexarpple Pgttge(u_ﬂkj%r&@rlééngvappagawuh Limingn ,
respective y tu ction as %%él 7 MAR 2006 a plurality of independent ink
chanberfBegHaNi ém@r@f in %@Wbdﬁm% §l indgetereasyrdingsappatebesdent i nk
chanbers, and I nk sup? ¥ paths ' (7) for connecting the shared ink chanber
(6) andomAprigesranvzzleformingmbiinate havingrebphuralify, obyoatzies ng t he
I.nternmedi ate silicon substrate (2) fromthe surface (the upper side in
FIG 6)lefimeddhegeisy \presause generating elemenats arrargetaiteposititsis ne t he
chanbers and paths (5), (6) and (7). The nozzle plate ( Is formed with

an |nk0r1np(2$1§lgﬂc1§3aa]nnm epmilt compuxi 11% opidzoglectridealegisgll end portion
of the respective ink chanber (5), and IS ink nozzle (11) is in

cormuniavit amondmmvehnatmabm(ﬂhegrﬂmWMhhrﬁHs thé)arehhe nozzle plate (3)

is also fornmed with an ink supply port which is in communication with the

zﬂgaﬁ?ngk?ﬁgﬁgﬁaﬂﬁﬁﬂlnﬁ%ﬂ$§#52r (6) gﬁ%%ﬁgﬁ“?ﬂggﬁﬂggs ??ﬂxgﬁ?¥ %Egtink
suppl | woltape rappiicetito disphvetitle ppesdire Q@ﬁeratmg elements, so
that the ink is ejected from the nozzles in the form of small droplets.
| EIG. 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 (ndt 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 pieZoeIeétric 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 \fibration 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
prov1ded with an orifice (85) for example, by producing the or1f1ce
| plate (81) by electroforming or by forming a hole in a metal plate by
press working, and the orifice plafe (81) is provided on its surface

28




.supplied.to the ink chanbers (5) which are independent with each other

t hrough the ink supply path (7). The ink chambers (5) has a bottbinMa®l 2005
(8), and this bottom wall (8) is formed as a thin wall so that this part
may also act as a .diaphragmthat is elastically displaceable in vertical
direction of FIG 1. Accordingly, the part of this bottomwall (8) is also
referred in - the follow ng description-as.a "diaphragnt for the ,
conveni ence of description: The silicon substrate (2) is in contact with

t he under] yin | ass, syhstrate (4), and the upper ace_of, the silicon
subst r ¥{ieh@n g@]ég’fpﬁimti?ﬁ@@ﬁ?% gmeOﬁﬁemta%g anﬁ#kk?é‘l@ imCt@ﬁ substrat e
(2) isforned wth shal recesse 9). Theé recesses, (9) .are fornmed by
~etchi néﬁ“ﬁ%@%ﬁiﬁi&@bﬁgﬁéﬁ@m@i &metaﬁrfﬂmlﬁémlrrde(ssﬁeﬂl,the silicon
substrat;e]gﬁ(Z%ii;s Therefore, the bottomwall (8) of each ink chanmber- (5)
. opposeBiekel; fidanium ar theplikes athigh sredulys yesior fikan, ior theelikeass
substrate é{}% W th an intervening very small gap. Since the recess (9) in
the gl ansl hevpiezoalectric detice {83 his formend obaidiekctoic ntederial  chanber -
(5), the wall of the recess (QQ_rTis also referred to as a "vibration plate
opposi sigchals barinmditapiate crsPA." ofhesiecgrding hedd havingtthies exanpl e, the
bot-toml\;vall (8) of each ink chanber 55) functions 1?18 ag el egtrodehfor
st ori ngbeveatanstittitioneperates hyeapplgirgr arvoktagé Qulse tbahwed on the
surface (92) of the reg)ss. (9) of Fhe gl ass sgbgrate (4), and this

e sin oo ol gaghy o Beieratbdistomden b, whaeby ti charber
. 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 dréplets (ﬁot shown) are
_éjected 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 operafes 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 | A
apparatus utilizing mechanical energy. FIG.6isa crOss—sectioﬁal
view of an inkjet head to which the present invention has been
applied. As shown 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.l The intermediate silicon

. substrate (2) is formed with grooves which respectively function as
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segnent el ectrode (10) is covered with an insulating |ayer havi ng a

't hi ckness of GO nade of an inorganic glass. Accordingly, the sk§mst 2006

" electrode (10) and the bottomwall (8) of each ink chanber constitute
counter electrodes with the intervening insulating-layer (9) (wth the

di stance between the el ectrodes being "G'). Next, the present invention is
described in further detail by referring to the follow ng Exanpl es.

Exanpl e 1: The conposition of the fornulation as descri bed bel ow was m xed

and stirred. .- To.the m xture was_ added 0.5 parts by . weight 31 17 MAR 2006
of 1-af -Qlléypﬁfo%f@a% epg j%mgﬁrﬁégb.aeshaxﬁﬁtf&l filtered

t hrough a 0.8 pol.ypropylene filter tg thereby produce a _black ink.

Car bon?@% eﬂt@&ﬂﬂﬁ%ﬂdﬁﬁiﬂﬁk&lmbgﬁﬁ amgl dnkesapplypathsby wei ght

Di et hyl ene glycol 10 parts by weight dycerin 5 parts by weight

2- pyrr6’?)Em@nneﬁaﬂgsﬂlﬁlsh%r%mﬁﬂamheriﬁjsah@(ﬂmgﬂurahtjbm%ts by wei ght

| on -exchanged water 44.3 parts by weight Exanple 2 .The conposition of the
f or mul Hndepensenddnk deantlarsv(Glaby etching thednsermeedatdsiliden mi xt ure was
added 0.5 parts by vveia‘rst of 1-nmethyl am no-2, 3-propanedi ol to adjust pHto
'9.5. Thubsirater(2) fvem the sarfate (theugpper 8ide im FG.6)opyThesef i I ter to

t her eby : ' : ' _
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 l
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 descﬁption as a "diaphragm" for the.conveniencev of
description: ) | _
The silicon substrafe (2) is in contact with the underlying
- glass substrate (4), and the upper surface of the silicon substrate (2)
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produce a bl ack ink. Carbon black dispersion 2. 26.7 parts by wejght _
Tricine 0.5 parts by weight Diethylene glycol 10 parts by wei ghl MBRyEﬂBﬁl n
S parts by weight 2-pyrrolidone 10 parts by weight 2-ethyl-1,3-hexanediol
- 3 parts by weight 1lon exchanged water 44.3 parts by weight Exanple 3 The
- conposition of the fornulation as described below was 32 1 7 MAR 2006
..mxed and stirred." To the mxture was added 0.3 parts by weight of

2- am no- 2-net hyl -1, 3-propanediol to adjust pHto 9.5. The mxture was

0 Bl A ARt e Rl O
2- pyrrglaj Kéﬁg%&/l@) 53@&2;3;% lr;rne exchanglg;g/t\/gﬁg}‘m Exanpl e 4
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
.'subst-rate (4) with an intervening very small gap. Since fhe recess
(9) in the glass substrate 4) oppéses the bottom wall (8) of the ink
-chamber (5), the wall of the recess (9) is also referred to és 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
: elec&Ode (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 (S). The surface of each
B segmen't 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
.consutute 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 cpmpbsition of the formulaﬁon as ‘described below was

mixed and stirred. - To the mixture was added 0.5 parts by weight
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5 parts by weight 10 parts by weight 3 parts by weight 44.5 parts by

wei ght The conposition of the fornulation as described bel ow was! 7rMAReZBOBind
stirred. To the m xture was added 0.8 parts by weight of

2-am no-2-ethyl -1, 3-propanediol. to adjust pHto 10.0. The m xture -was
filtered through a 0.8 mpolypropylene filter to thereby produce -a bl ack
ink. Carbon bl ack dispersion 4 CAPS Diethylene glycol dycerin .
2-pyrrolidone 2-ethyl-1,3-hexanediol |on exchanged water Exanple 5 26.7

bt oht ot Bifto g3 Rfiariediol B it RIS . Erpgnixtuy wagn: o3 1 7

3 h t of the fornulation as de crlbed bel ow was
MAR Zoq‘ﬁteTree ”5’8§ I a 08 Hm po Plypropylene filter to ereby produce a

“black ink. _ | _
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 parté by weight
Example 2

The composition of the formulation as described below was
m_ixed and stirred. To the mixture was added 0.5 parts by weight |
-of 1-methylamino-2,3-propanediol to adjust pH t0 9.5. The mixture
was filtered through a 0.8 pm polypropylene filter to fhéreby

‘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
- _Eﬁcample 3

+ The composition of the formulation as described below was
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m xed and stirred. To the mixture was added 0.8 parts by wei ght 9

2-am no- 2-et hyl -1, 3- propanedi ol to adjust pHto 10.0. The m xt ur B/ MAR 2006
filtered through a 0.8 m pol ypropylene filter to thereby produce a bl ack
ink. Carbon bl ack dispersion 4 TAPS Diethylene glycol dycerin
2-pyrrolidone 2-ethyl-1, 3-hexanediol [on exchanged water Exanple 6 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 The conposition

hixt gfé{%@ﬁﬁ’egﬁﬁd i B TBie W%F aﬁ%ﬁfﬂb Bath Y. weighfopanedi o
:)gl ;‘/lpjr g%y%%ﬁ%l 1]2?Bfﬁef§6’qe1v§‘rﬁ%§lr?§% Lt%ggﬁgﬁk(f)ﬁ h'@ar%ﬁ bl ack’

di spersi on fe s Hilteel Y L%Sﬁg ?)Oé um polypropylene filter to

.t_hereby produce a black ink.

* Carbon black dispersion 3 26.7 parts by weight
CAPSO | | 0.5 parts by weight
Diethylene glycol 10 parts by.Weight
Glycerin 3 - 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
Exarnple 4

The compositidn of the formulation as described below was
mixed and stirfed. To the mixture was added 0.8 parts by weight
of 2-aﬁﬁno-2—ethyl-l,S-propanedioI to adjust pHt010.0. 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.

- CAPS | | 0.5 parts by weight

* Diethylene glycol 10 parts by weight
Glycerin , ~ D parts by weight

- 2-pyrrolidone 10 patis by weight -
2-'efhyl-1,3-hex_anediol - 3 parts by weight

Ton exchahged water 44.0 parts by weight

- Example 5
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dycerin 2-pyrrolidone 2-ethyl-1,3-hexanediol |on exchanged wa er 26. 7
parts by weight 0.5 parts by weight 10. parts by weight 5 par?€ NAR 2006
“weight 10 parts by weight 3 parts by weight 44.0 parts by weight 34 1 7
~MAR 2006 Exanple 7 The conposition of the formul ation as descri bed bel ow
was mxed and stirred. To the m xture was. added 0.5 parts by weight of
2-am no--2-ethyl -1, 3-propanediol to adjust pHto 9.0. . The . m xture was

filtered through a 0.8 m pol ypropyl ene filter to thereby produce a bl ack
ink. Yellow. dispersion 1 CAPS Diethylene glycol l&écerr n 2-pyrroli done

2-et hyl - 1, 3- Hheeeuipositioonoé tha éﬁgﬁtu]ram‘m asileagpibed below was
mixed and stirred. To the mixture was added 0.8 parts by weight
of 2—amino-2—ethy1~1,3-Propanediol to adjust pH t0 10.0. The
‘mixture was filtered through a 0.8 pm polypropylene filter to

thereby produce a black ink. ,
Carbon black dispersion4 26.7 parts by weight
“TAPS o 0.5 parts by weight |
Diethylene glycol - 10 parts by weight
Glycerin ' 5 parts by weight

. 2—pyrrolidohe | - 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 edded 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#pyrro_lidone o 10 parts by weight
: 2-ethyl-1,3-hexanediol 3 parts by weight
Ion exchanged water \ 44.0 par{s by weight
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20 parts by weight 0.2 parts by weight 10 parts by weight 5 parts by

weli ght 1prartg by weight 3 parts by weight 51.3 parts by wei ght’ H’Asfezms
conposition of the formulation as descri bed bel ow was m xed and stirred.
To the mx ture was added 0.9 parts by wei ght of : h

2-am no- 2- et hyl -1, 3-propanedi ol to adjust pHto 10.5.. The. m xture was
filtered through a 0.8 gm pol ypropylene filter to thereby produce a magenta
i nk. ~ Magenta dispersion 1 CAPSO Diethylene glycol GQycerin 2-pyrrolidone
2-ethyls1 3 hexanediol 20 parts by weight 0.1 parts by weight 10 parts by
wei ght E’?rﬁ‘i’ﬁ??by wei ght 10 parts by weight 3 parts by weight 35 Ion

hanged water 51.0 parfs b ight Exanple 9 .
exchang The compgsz,ilt:{on of the f%rmulahon 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 t0 9.0. . The
| mixture was filtered .through'a 0.8 um polypropylene filter to

thereby produce a black ink. 7
Yellow dispersion 1 | 20 parts by weight
CAPS o ' 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—&mino-2—methy1—1,3;propaﬁediol to adjust pH to 10.5. The
mixture was filtered through a 0.8 pm 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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The conposition of the fornmulation as described bel ow was nixed and
stirred. To the m xture was added 0.3 parts by weight of 17 MAR 2006
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 cyan
I nk. Cyan dispersion 1 20 parts by weight Bicine 0.5 parts by wei ght
D et hyl ene- glycol 10 parts by weight dycerin 5 parts by wei ght
2-pyrrolidone 10 parts by weight 2-ethyl-1, 3-hexanediol 3 parts by wei ght
| on.exchanged water 51,2 parts by weight Conparative Exanple 1 The
procedure of T@mﬂwaﬁeat ed exceptdlfapantssby pueightby wei ght of
Bi ci ne_was ngt added to thereby produce a 'black ink having a pH of 9.0.
Conpar dbiama thpI e 2 The procedure of Exanple 2 was repeated except that
0.5 parts by weight of Tricine was not added to thereby produce a bl ack
i nk havi ng ay[&re oonpasiticonphtheifoenmbatpor a3 déscmibeddsklosy efagxanpl e 3
was repeated except that 0.5 parts-by weight of CAPSO was not added to
t her ebynixestianel stig®dl ato fleknhixting veap ddded 0B pattbgrwicight Exanpl e 4
The procedure of Exanple 4 was repeated except 0.8 parts” by

-of 1-methylamino-2,3-propanediol to adjust pH to 9.5. The mixture

was filtered through a 0.8 pm polypropylene filter to thereby

produce a cyan ink.

Cyah 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 . bl.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 fo 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."
. Comparaﬁve Example 3
~ The procedure of Example 3 was repeated except that 0.5
. parts by weight of CAPSO was not added to thereby producé a
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wei ght of 2-am no-2-ethyl-1, 3-propanedi ol was replaced with 0.5 parts by
wei ght of 1ithium hydroxide to thereby produce a black ink havihgMaRp2®f
10. 0. Conparative Exanple 5 The procedure of Exanple 5 was repeated except
0.8 parts by weight of 2-am no-2-ethyl-1, 3-propanedi ol was replaced-wth
0.5 parts by weight of Iithium hydroxide to thereby produce a bl ack ink

- having a pH of 10.0. Conparative Exanple 6 The procedure of Exanple 6 was

repeat ed except 0.8 parts by weight of 2-am no-2-ethyl-1, 3-propanediol was
repl ac it .5, parts.b i ght of lithium hydroxide to thereby produce
a bl acEf?%T%H%gﬁW&gaaﬂﬁ{cﬁlf%:O. Conpar ative Exanple 7 The procedure of
Exarrpl.&g}? was repeated éfcipt that 0.2. parts by weight of CAPSO was not
added W@Wepﬁiia% &% bl ack ink having a pH of 9.0. Conparative

e et B e i s o
O ol 845, eI 2.,
T el acparta by wetsht of lithiun hydroxide to thereby produce a biack mk
having a pH of 10.0. | |
Comparative Examplé 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
' haviﬁg 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. | |
Comparativé 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 | 7
The procedure of Exainple. 8 was repeated except 0.9 parts by
weight of 2—a111inoi—2—methy1—1,3-prbpanedi01 was replaced with 0.6
par{s'by weight of sodium'hydroxide to ﬂleréby produce a magenta
ink having a pH of 10.5. |
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parts by weight of triethanol am ne to thereby produce a cyan ihk havi n;—a
pH of 9.5. Conparative Exanple 10 The procedure of Exanple 4 wast ¥ Mreaznesl
except 0.8 parts by weight of 2-am no-2-ethyl-1, 3-propanediol was replaced
with 0.5 parts by weight of tris(hydroxynethyl)-am no-nethane to thereby
produce a bl ack ink having a pH of .10.0. The thus produced i nks were
eval uated for initial viscosity and average particle size, and properties
as. descri bed below. The printer used for the evaluati on was the one having
a PZT EEI ven head with a nozzle of the dianmeter of 30 m The ink was
deaer a ative Bxample9cartridge, and after initial test printing, the
printer was left in an environnment for-1 nonth at a tenperature of 50C and
a relative hdheproceduspof lixample 9 was repeatedgexeeph@.3 partstey. The ink -
was then collected fromthe cartridge to_evaluate the pH of the ink after
st or ageigndoh Tohethykamisio-@ 3qropehedicl hwasireplated withe).2t or age, and
"change in the viscosity and the average particle size. The results are
shown parabyeweighhef ttietlgandh anhine t sheseby prod udeaayaraiek particl e
size were evaluated to be: "excellent" when the change was | ess than 5%
"fair" havéngthpHlod 8. was 5 % or nmore and |ess than 10% and "fail" when
the change was 10% or nore:. 38 1 7 MAR 2006 Table 1 Initial pH after
Comparative Example 10 - 7 ,
* 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 pm. 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 mbre.
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Di ssol ved Di ssol ved Change in Change in pHstorageN (pp n)

(ppm vi scosityaverage article size Ex. 19.08. 80.4118. 5exce| | ent ekgquRe

Ex. 29.59.10. 360. 79excel | ent excel | ent Ex. 39.59. 40. 290. 44excel | ent excel ent
Ex. 410. 09. 90. 180excel | ent excel | ent Ex. 510. 09. 90. 250. 10excel | ent excel | ent
Ex. 610. 09. 90. 200excel | entexcel | ent Ex. 79.09.00. 2811. 1excel | entexcel | ent
Ex. 810. 510. 30. 090excel | ent excel I ent Ex. 99.59.40. 200. 31excel | ent excel | ent
Conp. Ex. 19.07.80.85219. Ofairfair Conp. Ex. 29.58.00.72186.9fairfair Conp.
Ex. 39.58.20.65154. 1fairfair Conp. Ex. 410.08.737.848.7fairfair Conp. Ex.

510. 08. 930. 239. 5fairfair Conp. Ex. 610.08.836.041.9fairfair Conp. Ex.
'79.07.60.59130. 2fairfair Conp. Ex. 810,58.9108.339.0fairfair , Conp. Ex.
99. 58. {EalbledB. 8fai rfair Com. BEx. 1010.09.40. 450. 50f ai | fail |Industrial
APPl T Ry s T S R s S IR S e th e tannsy S L he present
pH |storage Ni(ppm) [Si(ppm) {viscosity |average
' particle size
Ex.1 9.0 8.8 041 185 | excellent | excellent
Ex.2 95 9.1 0.36 . 0.79 excellent | excellent
Ex.3 95 | 94 0.29 044 excellent | excellent
- {Ex. 4 100 | 99 0.18 0 excellent | excellent
[Ex. 5 100 | 9.9 0.25 010 | excellent | excellent
Ex. 6 100 | 9.9 0.20 0 excellent | excellent
1Ex. 7 9.0 9.0 .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] 90 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
IComp.Ex.5 | 10.0 | 8.9 30.2 39.5 fair fair
-~ |{Comp.Ex.6 | 100 | 88 .| 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 81 5.2 183.8 fair fair
Comp. Ex. 10| 10.0 94 0.45 0.50 fail fail
“Industrial Applicability

As precisely and ﬂlustraﬁvely 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 indﬁcing aggregation of the surface

. treated pigment.

The present invention as described in Claim 11
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“i'nvention as described in Caim1l has enabled.to provide a water based
ink. containing a surface treated pigment for the coloring natel7aAR p§ch
exhi bits reduced change of pH, in particular, reduced decrease of pH as
wel | as inproved storage stability. The present invention as described in
Claims 2 to 10 has enabled to . suppress: the pH change w thout inducing
aggregation of the surface treated pignent. The present invention as

. described in daim1l1 39 1 7 MAR 2006 has proved to be particularly

- effectihve in preyenting i.he,cqorrosion and dissolution of the constituent
member ha%rﬁr(b\?%igﬂt q Ha'éﬁFPWCiXseO@%%QV?B&P]TW@@&t%E FRIFOSEAMN| zed a good
pH bufferj C I t I n the |nk produced by_uysing self-dispersing pignent
whose &nd ag?%ﬂ(’iﬁ%f@&éf Efag %ﬁlwﬁeﬁﬁi%@mﬁemhe peegenthifsrenidanas
‘described, in,Caim13 ha nabl ed to_provide a water based ink wherein
di ssol @fidsscsibe @l@%ﬁm i@ I@%ﬂl‘ﬁ@ a geod pil bufteringrcapacibgen
suppressed to.realize gn inproved durability of the particular menber, and
wher ei- i the inkkpeadused by msingselsdispersingapigmertiovhdiseedki on. The
~present invention as described in Caim14 has enabled to provide a water
based MMiniaaasice hasbeentdifficudt.t hEhenerasentdnverition iasglederibedi d-
resistor has been suppressed to enable an inproved durability of the
par t i cim &rlaienbdhasenablacdteiprovidel iy abetritrses] imkvohedeist abi | ity after
di ssol ution or dispersion. The present invention as described in Caim 15
has edissclution efgtheanember donstitutimmtieé liiedvehaaibanhas deeri o t her eby

prevent change in the size and the ejection speed of the ink droplets as
wel | - asuppiressed 46 readizierdn dngptetedidactabidity offtherpastictldmvent | on
‘member, and wherein the ink exhibits improved Stability after the.
dispersion. The present invention as desdibed 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 éxhibits improved stability after dissolution or
disperéion. The present invention as described 111 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 ejecﬁon. 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
| ejéction speed of the ink droplets as We’ﬂ as failure of the ink droplet
' ejecﬁon. 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 lfailure
~of the ink droplet ejectioi_:i have been prevented, and wherein the ink
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as described in Caim16 has enabled to prevent dissolution of the nozzle
. to thereby particularly prevent change in the size and the ejecttags d
. of the ink droplets as well as failure of the ink droplet ejection. The
present invention as described in Caim1l7 has enabled to provide an

I nkj et-record ing 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 40 1 7 MAR 2006 exhibits inproved
stability after the dissolution or dispersion. The present invention as
descr i bxhibits Crgproved istabBitytafidr theptissolietionron disparsiondg&heher ei n

di ssolution of the constituent nmenber . which cones in contact with the ink
has bepregert amventionhas describeahigeClainhts Haserabladto gprestiden speed of
the ink droplets as well as failure of the ink droplet ejection have been

pr evenandnlaoariridge ewhdrotn idiksehdtiontcf fhrpconsdtisénbinémbeaf t er

di ssolution or dispersion. The present invention as described in Caim19

“has  epdbickdcomay v boatectwit thainkihis beeArpRsainted, wvhakein based ink -

adapted for inkjet recording, wherein dissolution of the constituent

menber chAnhge iGOLRS size &ﬁﬂ%@eféﬁﬁbﬁ Qgeeﬂbﬂﬂﬁe ﬁﬂ@ﬂro@%‘ oelel] Wher ein

change in The size and the ejection eed of the ink~droplets as well as

fal! o gs hillibe ofhdirfoUebpfesfecpibd RugeBaih petuatqlangnd, wher e n the

i nk exhibits inproved stab ter I on or dispersion. The

Pr eseniy A tHRIAS eXRAGTS BifbidyCl Bablfly BieP BRBL A GnpPVT de an [ nk et

recordi ng appar at us, ere uti1on e constituent nenber which
COMeS. Hisp&RAIGAT! Phé breBent HvOARRPES RUsRHBULth CYAFHP10 1Efinge Tn the
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 etability after
dissolution or dispersion. The preserﬂ: invenﬁon as described in
Claim 20 has enabled to provide an inkjet recording apparatus,
wherein dissolution of the constituent member which comes in .
: coh{act 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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and the ejection speed of the ink droplets as well as failure of the ink
dropl et ejection have been prevented, and wherein the ink exhibil$ MAR 2006

i nproved stability after the dissolution or dispersion. 41 1 7 MAR 2006
Clainms: A water-based ink, conprising: a surface treated. pignent as a
coloring material; a water-soluble organic solvent for dispersing the

pi gnment; water for dispersing the pignment; an organic pH buffer sel ected
from Good' s buffers; and a conmpound sel ected from am nopr opanedi ol
~derivatives. 2. A water-based ink according to Claim1, wherein the organic
. pH buf {daigs:ect ed from Good's buffers is ' ' ,
N- cycl ohexyl - 3-am nopr opanesul fonic acid. 3. A water-based ink according to
Claim1l;, wherein the organic pH buffer selected from Good's buffers is

N- cycl ohexyl - 2- hydr oxy- 3- am nopr opanesul-foni c acid. 4. A water-based ink

. accordilng t o ACveatertbasediekpcoheprisgagi c pH buffer sel ected from Good' s
buffers is N-cycl ohexyl -2-am no-ethanesul fonic acid. 5. A water-based ink
accordi ng t o aGuaifecéd trededepi tagamioloripty hudtiegialsel ected from Good' s

buffers is N-tris(hydroxynethyl)nethyl-3-anmnopropanesul fonic acid. 42 1 7
'MAR 2006 6. & waiter-sbéable onganicsobicitt for dispetsing thepsigméhg or gani ¢
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-?z—-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 butffer 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-S«-arrﬂnopropaneSIﬂforﬁc acid.




pH buffer selected from Good's buffers is N Nbis (2- hydroxyetht\; B
glycine. 7. A water-based ink according to Claim1, wherein the bf R ZDUSpH
buffer selected from Good's buffers is N tris(hydroxynmethyl)nethyl glycine.
8. A water-based ink according to Caim1, wherein the am nopropanedi ol
derivative is 1-am no-2, 3-propanediol. A water-based ink according to Claim
1, wherein the am nopropanedi ol derivative is

2- am no- 2-et hyl -1, 3-propanedi ol . 10. A water-based ink according to d ai m
-1, wher ei n the -am nopropanedi ol derivative is

' i a\T/-n e| n t‘%l Waﬂ:%r-ﬁ%egsr%g BE ?c%rclll O%‘Rbfst%g{rlé%&na (Ef ccg:?dlcjngl '[no

d aimPH wher &iuffehe susibeded: reatéwrpl gnenGaad's sel f uEEHSr si ngiSpi gnent .
13. ANpERE S Nd1oeideo any one of Cainms 1 to 12, wherein the
ink is ﬂse?%@sgﬁ' BE(Pet g%n? having a |iquid chanber 43 wherein at

| east a nmenber. constituting the liquid chanber conprises a nmateri al

conprising silicon or nickel. .14. A water-based ink according to any one
of daims | to 12, wherein the ink is used in an inkjet printer having a

(1wl 47151 Sy aiiepe S & BT o e thd et f oo i
acc_orgj pnﬁft}e?% Igé{sdoﬁogl@g@dés Bﬁ.féeff'g‘ ISvvhere! nthe ink is used in an

i nkj e aving 4a vibr wherein at | east a nenber

 const N%is'(ﬁy&ﬁ%fﬁz‘rﬂeﬁﬁjzﬁ&é’thﬁ%ly%r ses

8. A wéter-based ink according to Claim 1, Wherein the

- aminopropanediol derivative is 1-amiho-—2,3-propanedi01.

9. A water-based ink according to Claim 1, wherein the
aminopropanediol derivative is 2-amino-2-ethyl-1,3-propanediol.

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

aminopropanediol derivative is 2-amino-2-methyl-1 S-propanediol.

~11. A water-based ink according to Claim 1, wherein the ink has
- apHof 8 to11. |

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

treated pigment is a self-dispersing pigfneht.

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

- wherein the ink is used inan inkjet printer having a liquid chamber
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a material conprising 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 b¥iMKRe260s
having a nozzle wherein at |east a nmenber constituting the nozzle
conprises a material conprising silicon or nickel. 17. An inkjet recording
process, wherein an ink of any one of Cains 1 to 16 is used. 18. An ink
cartridge, conprising: an ink; and an ink-accommodati ng section
accommodating the ink, wherein the ink is an ink of any one of Clainms 1 to
. 16. 44 . 19. A recording unit, conprising: _an ink; an ink-acconmodating
sect i oWhexeinmidgashg mesnbax constitusing Hae dispricbehambet ecting a dropl et

of the ink, wherein the ink is an ink of any one of Clains 1 to 16. 20. An
i nkj et conyerises g material compuigingssiligoa ornickiting unit, the recording
- unit conprising:. an ink; an ink-accomodating. section accommvodating the
‘ink; and a head section for ejecting a droplet of the ink, wherein the ink
Is an ink of any one of Clains 1 to 16. 45

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

wherein the ink is used in an inkjet printer having a fluid resistor

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 consﬁtuting 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.  Aninkcartridge, comprising:
an ink; and- .
* an ink-accommodating section accommodating the ink,

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

44




17 MAR 2005

19 A 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 1nl< is an ink of any one of Claims 1 to 16.

- 20.  Aninkjet recording apparatus, comprising a recording unit,
the recording unit comprising: | |
| mk-accommodatmg 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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