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DESCRI PTI ON LI QUI D DROP EJECTI NG HEAD AND | MAGE
FORM NG APPARATUS, LI QUI D DROP EJECTI NG APPARATUS

WOROORBUMG VETHOD TECHNI CAL FI ELD The i nvent i orCT/ 82046222900

to aliquid drop ejecting head and an i nage form ng
apparatus. Especially, the invention relates to the
liquid drop ejecting head 13 which a water-repellent
processing is provided o ce and the inmge
form ng appar at us having%FEQﬁFPgtéﬁ drop ejecting

head, a liquid drop ejecting apparatus, a recording

nmet hod. BACKGROUND ART As an i mage form ng apparatus
such as a printer, a facsimle, a copying machi ne, and
& 1QYAPoERER ket Y- tHé&DedND TMAGR xZPRMIANG AFPARRTPE: LIQUID
recordi ng apparatus is known. The ink jet recording
appar at us BPROR RIRCTINGUR®PARAPUS) eRECORDINGANETHOD
recordi ng head perfornms recording (imge fornmation,
character printing, inmage printing, and printing may

be used as synonyns.) by ejecting ink as recording
THSNTEAPNEPrpp Medi um t 0o be recorded (hereinafter it is
‘Ugggeg—paperﬁ?orn1mhlch is not limted to a paper as a
mat eri al o, cal recor dj

oty anet er Tha ot o 8, Relar SRt Ere o HGFE Pud, FagetTha
material) .However, since the |iquid drop ejecting
h%é&daﬁgrFBr%R@?%xﬁﬁ%ﬂ%ﬂ? BYP8FREEF ng EQR?QHQ%&Wd 8h8p

froma nozzl e,
invention relates to the liquid drop ejecting head in which a

water-repellent processing is provided on the surface and the
image forming apparatus having the liquid drop ejecting head,

a liquid drop ejecting apparatus, a recording method.

BACKGROUND ART

As an image forming apparatus such as a printer, a
facsimile, a copying machine, and a composite machine théreof,
for example, an ink jet recording apparatus is known. The ink
jet recording apparafus with the liquid drop ejecting head as
a recording head performs recording (image formation,
character printing, image printing, and printing may be used
as synonyms.) by ejecting ink as recording liquid onto a
medium to be recorded (hereinafter it is called paper form
which is not limited to a paper as a material but it may be
also called a recording medium, a transfer paper, a transfer

material and recorded material).



10

15

20

25

a nozzle form ng and precision have big influence on a
jet characteristic of an ink drop. Also, it is known

wa tat/oues ace properties of a nozzl e fornati orPQEIA206/322900

form ng a nozzle hole affect the jet characteristic of
an ink drop. Wien ink adheres to a circunference part
of nozzle hole of the nozztZ-fornation nenber surface

d i nk_gat her i s, .f le, it
known 1 hat FPREBrve i difte ‘Do digu50 o ehelt 51k % EERdhn

course of an ink drop is changed, and variation occurs

Reg ioirpe secardingk R G ecadadr Fhght igpkd P fxomr nozzle,
drop becones unstable. For the conventional liquid
aropzépetoiminend dredisiknohavehatg notflownge on a jet

wat er -repel l ent processing to repel the ink

dHatecrepelt eatopracass ighpon Absosuif ace kefownozabe surface
formati on nmenber formng a nozzle is given but also a

Brle@el NG B a LS, M & vk i BhT BEmSE LU A r@f af RBzz1e hole
nozzl e surface is accunul ated and there is a probl em

té%%tctt D PRADET SIS ACE I3 s LOUENE] 1 0e 0‘3%;' eCihall Qhx
% e mﬁpe% ?nﬁ %ﬁ%yﬁﬁﬁ ate the paper surface, a
ter-repellent processing_i ovi ded qn .t he opposite
e 5Re Pati g A ISFAEE BAGL R A7 te Dol enGEz FBS nozzle
cover, also the water-repellent processing i s provided
forma theRdMEERYT 11 Thacer RedhEREv el k R thGx2re eegeFs, for
whi ch covers outer parts of the nozzle formation
exampee, | st piovideth thateancbovemeence occl®s such that an
3457458Pat ent Docunent 2 : JP 2001-310476, A
ejection course of an ink drop is changed, and variation
occurs to size of an ink drop, and flight speed of an ink drop
becomes unstable.

For the conventional liquid drop ejecting head, it
is known that not only water-repellent processing to repel the
ink (ink-repellent processing) on the surface of nozzle
formation member forming a nozzle is given but also a
collection of the wiped ink after cleaning of the nozzle
surface is accumulated and there is a problem that the paper
surface is touched the collection of the wiped ink and pollute
the paper surface, a water-repellent processing is-provided on
the opposite surface facing a surface and the side of a nozzle
cover, also the water-repellent processing is provided on a
head base to fix the head when the nozzle cover which covers

outer parts of the nozzle formation member is provided.

Patent Document 1: JP 3457458 s
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Pat ent Document 3 : JP 2002-067288, A DI SCLOSURE CF
THE | NVENTI ON On the ot her hand, when the

woognsyepel | ent processing i s provided on surPEER0@H322900

the nozzle formati on nenber and the nozzle cover and
on the head base as descri bed above, the

wat er-repel l ent process toForma water-repell ent

| ayer havi ng sanme water-repelle cggﬁﬁﬁ}eristics by
same procek t?ﬁﬁuﬁ?ﬁﬂmgﬁtpgfp6§e£§Q9" firfe the .
processing is provided. However, the water-repellent
process onPatRNsRgcadensf 3¢ héP nd2%3 & %% on menber
fornmed the nozzl e needs careful maintenance such as
prevention of approach of the waterrepellent |ayer to
the inside of the nozzle, equalization of the film
prbcckpess of 1HE matEerIoRpel | ent |ayer and so on. On
the other hand, the water-repellent process on the

nozzl e cover £ ML RERQUL Bhe Sl FEMINRIELBL1PERE Of
the nozzle tformation nenber needs only rough

p'E%'cgég;‘[‘r?gcfs ‘r’gr&rjfo%%”%% gﬂr%ii‘?e%”aéfert'hﬁee%%'z'z%%ofﬂ‘ffon
communi zatTon-as e wat er-repel |l ent” pr oCéSS agal ns

the surface of the nozzle formatiqQn nenber requiring
MRTERT el ht EamoF #.6r CPRES 2 f%r hFe"&u;’FéﬁeﬁF described
formations is to performthe water-repellent process
aRgHPnsthe hatanrepe 1PNt her eess & F dioFet PonaheRbeerel lent
having lots of limtation to theouter circunferentia
lpget. hdhiere sanea wartelkeapéhbént hilmracteristics by same

process based on a purpose to communize the processing is
provided.

However, the water-repellent process on the surface
of the nozzle formation member formed the nozzle.needs careful
maintenance such as prevention of approach of the water-
repellent layer to the inside of the nozzle, equalization of
the film thickness of the water-repellent layer and so én. On
the other hand, the water-repellent process on the nozzle
cover forming thé outer circumferential part of the nozzle
formation member needs only roﬁgh maintenance of presence of
the water-repellency.

Thus, communization as the waterQrepellent process
against the surface of the nozzle formation member requiring
high maintenance for these different requirement formations is
to perform the water-repellent process against the surface of

the nozzle formation member having lots of limitation to the



| eads to high cost of the processing. Especially, when

ot her nmenber |ike nozzle cover is used for the outer
w@2meosdses ential part of the nozzle formati on PENIRR006/322900

it is preferable to performthe waterrepellent process

on the nozzle cover only. Thus, there is nore

advantage to sel ect sinple4rocess or cheap process

due to, the water-repellent %rocess with only the

9R52%| E1EDVRTC RS 2dd PARTFage TREES t P th@ "o BniFRafi Bits

of the processing. Al so, since the nozzle formation

leads torhigly aant w3zthe procpeshozzl e formati on nenber

and the outer circunferential part have the sane

wat er - r epekspant i qirlogesdenevehyr faegse halikeanoasiesaoeer is
wat er-repellent and the remaining wiped ink is left on

usBE ROZZtge SMUifAC R iddmrBec At &1 wd HCWH @henhbak1part
at random There is a problemthat when this

t ter. ald r ' [ (o N
s ERITAAERLAL S 1 oypRRloR {gohiln bhecates
e_above des% Ebgdzgioblens. That

r%O|Yf t@ rOCess =OvVer only. i%h it.%%eae is
ggﬁergP d%Jec >} pr sen? T¥ENtYon to provi B

t he Iiguid dr op ejecting;head in which cost can be

M@EEr ALY I fiGsice Sht0EEBRT AP IME STtcdr SFEPRI PEAFESS due
processing on the outer circunferential part of the

tRoERE ewd B Fresns Leptberoregsi v Eth |y ftéenapeaheapever than
the i mage form ng apparatus having the liquid drop
adyentage dweado [thguicdmopopzet ot | o) tyep@rataessing.

10 Also, since the nozzle formation part forming the
nozzle of the nozzle formation member and the outer
circumferential part have the same water-repellent process,
every faces have almost same water-repellent and the remaining
wiped ink is left on the nozzle surface and the outer

15 circumferential part at random. There is a problem that when
this accumulates, after all, paper surface dirt is caused.

It is a general object of the present invention to
solve the above described problems. That is, it is a general
object of the present invention to provide a the liquid drop

20 ejecting head in which cost can be decreased by simple
processing the water-repellent processing on the outer
circumferential part of the nozzle formation member required
less formation and the image forming apparatus having the

liquid drop ejecting head, liquid drop ejecting apparatus,

25 recording method.
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recording nmethod.In order to achieve the
above-nenti oned object, there is provided according to

wome7/espect of the present invention the |iquiRCTIR2P06/322900

ej ecting head has a structure, in which the

wat er -repel | ent process repelling the recording liquid
is provided on a surface efs-a nozzle formati on nmenber
form ng the nozzle, and the water-repellent process of
an outer ci® Qhfes &t pehipuetthe IRYST@EAtd oNgAnaP] oft/
menber is different fromthe water-repellent process
tbare ssirfeweldsd acsozdingf be ndmr) gepectoPtt hbenpresent
formati on nmenber. The outer circunferential part of
ihhentoar | thd dritpfiidcodrepnbeectbanshdai hadi agsthecouter in
circunferential part of the nozzle formation nenber, a

whOXB' tH mmefréﬁemtents 9@5@%9%&11&%@ ‘EHEeEecordlng
circunferenti al part of ? he nozzl e formati on nenbe

176084 %é ﬁbey o%blesEFﬁgcénng? %ﬁzﬁ%p?kkﬁgg¥oﬁwhember

e outer circu erentla part of the nozz or mat |on
menber is relativel hi gher t han ter-repell enc
EPRELRG 51 TGteg 2har E1C AFRLET G L&Dt R EBFeEREOT an
outer circunferential part _of the nozzle formation

ohERbeflFIRRIEEd adi PATR Pf o*%fé%tr}wl@er?@émaﬁéPWHeW% is

a resin nenber having the waterrepellency. Al so, the
do@ferewnt rituonf dihenwiadkerpaepe bientheonugesise ohornauiBace of a
menber is covered with a nozzle cover, and the
nvatee - fepellemartr eteshel Sopz Dy i ftathaod chheemnbezl e The outer
cover. In this case, it is preferable that the
MREBHF&E LR 1 ANt A06@SBhe nozzle formation member means
including the outer circumferential part of the nozzle
formation member, a covering member if it is provided on the
outer circumferential part of the nozzle formation member.
Here, it is preferable that the water-repellency on
the outer circumferential part of the nozzle formation member
is relatively higher than a water-repellency of the nozzle
forming part. Also, edge region of the outer circumferential
part of the nozzle formation member is covered with a
protection member formed with a resin member having the water-
repellency.
Also, the outer circumferential part of the nozzle
formation member is covered with a nozzle cover, and the
water-repellent process is provided on the nozzle cover. 1In

this case, it is preferable that the water-repellent process

is provided on both side of an outer side and an inner side of



is provided on both side of an outer side and an inner
side ofthe nozzle cover. The water-repellent process
WO 2 sh408y silicone resin is provided on the nEZEIRR006/322900
form ng part of the nozzle formati on nenber. The
wat er -repel | ent process including fluorine anorphous
subst ance conpound is prowé&ed on the outer
circunferential part of the nozzle formation nenber.
UPRePRBAYE | °%% i de shoot er mechani sm which is
di fference between an ejection direction of the liquid
drop and aTkk redigrorepelaent oprepimeaingdfuding silicone
recording liquid. The imge form ng apparatus of the
rpsesens proeniddon s$hprovedee fwiniridiearécofdihg heazile
ejecting liquid drop of recording liquid, in which the
foesat dbndndtask i s ThRewhigui-desls DRergj @atdcer sheadl edihde
present invention. Here, recording liquid is an ink

5 £ RekuAL NGB SubiREnkh AMLAEALP & %%ivgeeapeﬁr@%éjsouter

of the present 1nvention is provided with the liqu
58 Fheshion 16 o Lhe BLESPUCAMRILIOREATIE  mhe heac
R T L T T L5 R A
a recording is perfornmed on the recording nedi um
eplecbion hélreioian of Feai bitisd cHippsed of darpgséon of a
material and at | east one coating |layer on a surface
fabwt beannel of the recording liquid.

10 The image forming apparatus of the present
invention is provided with the recording head ejecting liquid
drop of recording liquid, in which the recording head is the
liquid drop ejection head of the present inventidn.

Here, recording liquid is an ink including pigments.

15 The liquid drop ejection apparatus of_the present
invention is provided with the liquid drop ejection head'of
the present invention.

The recoraing method of the present invention is
that liquid drop of recording liquid is ejecting from the

20 liquid drop ejection head of the present invention and a
recording is performed on the recording medium.

Here, the recording medium is composed of a base
material and at least one coating layer on a surface df the

base material. The amount of the recording liquid transferred

25 onto the recording medium at a contact time of 100ms measured
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base material. The amount of the recording |liquid
transferred onto the recordi ng nmediumat a contact

wa 20020808L00ms neasur edby a dynam ¢ scanni ng PCT/JP2006/322900
absorptoneter with an environnental condition of 23
degree Celsius and 50 %RH i s between 2 and 40 m/m 2,
and t he anmount of the recofhing liquid transferred
hpnto t he recordin ium t a_contact tinme of 400
HedsAYBE hy oC §8§H Pﬂ%t%’bs“&r e WhPERERR?
envi ronnent al condltlon of 23 degree Cel sius and 50

agrAitdoRePheeh THEE %lWPwan@%rﬁ%és trEvgRBUAtLand 40

of a pure water transferred onto the recordi ng nedi um
mdt/md, caomi ddte eimpanof of Ofine reased Byqaidyhemisferred onto
scanni ng absorptoneter with an environnmental condition

toke 23cdegieg felisiustandcbAtdEH wase ket WOONmMZ ABAsdbed by a
m/m2, and the anmobunt of the pure water transferred

kA ENecA e i NG JrediHBt af mmraragndﬂrras%meﬁtéﬂocaﬁdltmn
nmeasured by a dynam ¢ scanni ng absorptoneter with an

T SR o SR dhndl B
t.he base terial and th coatlgﬁ%

osed of at_| east

Cﬁ%"gwsgndt% T cBh BPOST TR oG S 498r ORES
between 0.5 and 20 g/ nR2. The granna&z of the recording
rﬁéamwgsm%@t%@ﬁ @OCQHHaQ’SOEJLW ofrHd Omsc BearHgeAeely uan

i s supercal endered. The recordi ng medi um contains

dyaehnin asarnipigyrésorpTheet et ov tingmedivimoooanbéhscondition
heavy cal ci um carbonate as a pignent. The recording
ofedBudegoed aials imswaher SDasrid wesibetwHea Bakad- Dasel/m?, and
resin is a water-soluble

the amount of the pure water transferred onto the recording
medium at a contact time of 400 ms measured by a dynamic
scanning absorptometer with an environmental condition of 23
degree Celsius and 50 %RH is between 3 and 50 ml/m?.

" The recording medium is composed of at least the
base material and the coating layer, and a solid content of
the coating layer is between 0.5 and 20 g/m®. The grammage of
the recording medium is between 50 and 250g/m®. The recording
medium is supercalendered. The recording medium contains
kaolin as a pigment. The recording medium contains heavy
calcium carbonate as a pigment. The recording medium contains
a water-based resin. The water-based resin is a water-soluble
resin or a water-dispersible resin.

Also, the recording liquid contains at least water,

a colorant, and a humectant. The surface tension of the



resin or a water-dispersible resin. Al so, the

recording liquid contains at | east water, a colorant,
wa@ez7/asHesrect ant . The surface tension of ther eRoOroi2ng/322900

liquid at a tenperature of 25 degree Celsius is

between 15 and 40 nmN'm The recording |iquid contains

a dispersible colorant and-8&n average particle .

di aneter of the dispersible colorant is between (.01,

TERATOINE hRUITIRE A SEBBPEFTBESY %%éi%ieﬁg Ceilgara he

a tenperature of 25 degree Celsius is between 1 and 30

bezresacls Taed r&t ilimmg Fhguracesding nslauid gontaanada

surfactant. According to the liquid drop ejecting head

difptlreiplesentodanierndoan dhersgstpaandie déameasedobythe

sinpl e processing the water-repel |l ent processing on

dikpe@dl Ble CboTardrr art bakwhaht 0061 tdied 022 @nf. Or MBI ON
menber required | ess formati on because different

5 %E%E%gpgf'% r@c%‘%%%?@slﬁﬁgic@r ei%gé}rr;gﬂt%irta%rg%fr%

circu rential part of "the nozz on menper

and the nozzle formati on part rned the nozzl e. .
RBEGPAL RS T (e HAREGET or ARo” Qi abHE- andhF | ERARFing
dr op ejectiqgﬁgfparatus of the present invention, the
ldgydeannbet ddseFipatsadsaut e the liquid

drop ejecting head of the present invention. According
to the recheeRrdintetitodhef Limeldrdcenmteiasidng baadhpfhthe
qual ity image can be recorded because |iquid

present invention, the cost can be decreased by simple

10 processing the water-repellent processing on the outer
circumferential part of the nozzle formation member required
less formation because different water-repellent processes are
provided on the outer circumferential part of the nozzle
formation member and the nozzle formation part formed the

15 nozzle.

According to the image forming apparatus and liquid
drop ejecting apparatus of the present invention, the cost can
be decreased because they have the liquid drop ejecting head
of the present invention.

20 According to the recording method of the present
invention, high quality image can be recorded because liquid
drop is ejected from the liquid drop ejecting head of the
present invention.

Other objects, features and advantages of the

25 present invention will become more apparent from the following



drop is ejected fromthe liquid drop ejecting head of
the present invention. Other objects, features and
wazwanisages of the present invention will becorner/JRpe/322900

apparent fromthe foll ow ngdetail ed description. BRI EF
DESCRI PTI ON OF THE DRAW NGS FIGS.| is an expl oded
perspective view show ng tite- first enbodi nent of the
liquid drop ejecting head of the present invention;
dﬁlt&.ie? ‘ij‘ig%déététqrbnal view al ong the long direction
of the liquid chanber of the head;, FIG 3 is a
sectional view of bi-pitch structure along the short
direction of the liquid chanber of the head; FIG 4 is
BRISECDESORI PNIGNY Q¥f THEr PBRWPNESh structure al ong the
short direction of the liquid chanber of the head,
FIG 5 is pigdan M ew shenbaedtper syl irephake shotli®y the
head; FIG 6 is a sectional view along A-A line of the

5 fhikQYr BmBodiddri® of ithed1RLANGVEAY SHRMNG ot REaROZE! fhe
pl ate of other enbodi nent of the head; FI'G 8 is a

Lon vi.ew show ng the second enbodi nent of the
p%g%%%jg %{r’%%ﬂt%}%élc’ti ng head of the present invention;

FIGS.2 is a sectional view along the long direction
of the liquid chamber of the head;
FIG.3 is a sectional view of bi-pitch structure
10 along the short direction of the liquid chamber of the head;
FIG.4 is a sectional view of normal-pitch structure
along the short direction of the liquid chamber of the head;
FIG.5 is a plan view showing the nozzie plate of
the head;
15 FIG.6 is a sectional view along A-A line of the
figure 5;
FIG.7 is a plan view showing the nozzle plate of
other embodiment of the head;
FIG.8 is a sectional view showing the second
20 embodiment of the liquid drop ejecting head of the present
invention;
Fig.9 is a sectionai view showing the third
embodiment of the liquid drop ejecting head of the present
invention;

25 Fig.10 is a diagram showing a relationship of



Fig. 9 is a sectional view showng the third
enbodi nent of the liquid drop ejecting head of the
w@emsestos nvention; Fig. 10 is a di agram show PQI/a2006/322900
rel ati onship of water-repell ency between the first
wat er-repel l ent |ayer and the second water-repellent
layer; Fig .11 is an enl argé®d view of the B part of
the fig. 10 when the water-repellency of the first
WREEET L ERPEI T Qedyern §har€hf%‘i 1at56T Tspellent layer and
wat er -repel | ency of the second water-repellent |ayer;
thiegsegond swatiperfiepeddenti &awef/ the B part of the fig.
10 when the water-repellency of the second
wat er - r epeFi@ril liayen eslgreatievidehant tide B part of the
wat er-repel l ency of the first waterrepellent |ayer;
fEg01013hes Bhe QfteanRbpkl BYHSHOM Nthe T8 rishi Weter-repellent
enbodi ment of the liquid drop ejecting head of the
o : | Qne. Fi s I vi
S T R e e PR P R RS
vi ew show an enbadi nent of the inage form ng
wﬁﬁﬁﬁ?ﬁ?%%\ig%’tt ﬁeayﬁrésent invention; Fig. 16 is a plan
vi ew showi ng essenti al

: parts %
appar at us bf9the 15 &8RP IPRIEMYHRY Snd

fig.10 when the water-repellency of the second water-repellent

f the imge formn
! %e B partgof the

layer is greater than the water-repellency of the first water-
10 repellent layer;

Fig.13 is a sectional view showing the third
embodiment of the ligquid drop ejecting head of the preéent
invention;

Fig.1l4 is an enlarged view of the C part of the

15 fig.13;

Fig.1l5 is a total structural view showing an
embodiment of the image forming apparatus of the present
invention;

Fig.1l6 is a plan view showing essential parts of

20 the image forming apparatus of the present invention; and

FIG.17 is a sectional view showing essential parts

of other embodiment of the liquid drop ejecting head of the

present invention.
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FIG 17 is a sectional view show ng essential parts of
ot her enbodi nent of the liquid drop ejecting head of

wa bw7pseent i nventi on. BEST MODE FOR CARRYI NG EdIVIPRbiE6/322900

I NVENTION I n the below, a description is given, with
reference to the acconpanyi ng draw ngs, of an
enbodi ment of the present dlivention. The first
enbodipent_of the 1iqui.d op..ej.ecting head of the
:"- NRPE; £ ! ? [ee—~# th reference to
figures 1-3. Also, figure 1 is an expl oded perspective
vi ew of th&?|FRpIIREIMYop 2efBEET Bt HEAC DI HGE  pNe§Bnt
invention; figure 2 is a sectional view along the |ong
rgifecencentof theheddogpadydhaneawoigs heothead embpdiment of
figure 3 is a sectional view along the short direction
thk pheséhfuikat@per ohet berbeashbddimeenamy ehet biguid
liquid drop ejecting head has a channel plate 1 which
ep BBdet {R@MenPidrItBeChYstaht Sihvdt POAd1 BeN@EZtLibed
plate” 2 which is the nozzle formation nmenber jointed

a t hescha . 1.ac
R R R e e
jointed.on an | ower surface. of the channel plate_1 .
PPREPEEYL Y NG9 i 478t BRJRT SCLTHR OS2I 8 0 PParnaT athe
pressure application |iquid chanber, 6 communi cati on
PrR8aRh Anconmmticdtiosnechahfet Ctipmalyivderesiicpantee long
part 7 and a communi cation part 8 comrunicating with
dihectigui @f chenideiqud dvichamber f¢fiithe head; and figure 3 is a

sectional view along the short direction of the liquid chamber
of the head.

For example, this liquid drop ejecting head has a
channel plate 1 which was made from a single cryétal silicon
board, a nozzle plate 2 which is the nozzle formation member
jointed on an upper surface of the channel platell and a
vibratory plate 3 which is the nozzle formation member 5ointed
on an lower surface of the channel plate 1. Thereby, the
liquid drop ejecting.nozzle 4 forms a pressure application
liquid chamber 6 communication though a communication channel
5, a fluid resistance part 7 and a communication part 8
communicating with the liquid chamber 6 via the fluid
resistance part 7. Then, recording liquid (for example, ink)
can be supplied from common liquid chamber 10 formed on a
frame member 17 which is described below via supply part 9

formed the vibratory plate 3 of the communication part 8.
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resistance part 7 . Then, recording liquid (for

exanpl e, ink) can be supplied from common |iquid
w@banbexogl0 forned on a franme nmenber 17 whi ch PGI/JP2006/322900

descri bed bel ow via supply part 9 formed the vibratory

plate 3 of the comunication part 8 . Then, the upper

end surface of a |ami nating2ype piezoelectric

transducer 12 as_.a drive elgnenteéactu t.or, mean

pressure foOPee ocBUMRRTY FBSng) {7 Bnifed@onabars type

not showi ng fornmed on the vibratory plate 3 is jointed
PARZPRECBLEEF ST BICHhd 2vidlsr & S5y VSl §lemsnf ol fFhgator means,
wal | of the liquid chanber 6 (on the opposite side of
preeshirquidrehaadyairrdng meanes pvhali eepnartéach ppréssat e
application |liquid chanber 6 . Al so, the | ower edge
shvwiagefofmédenrd amenatibegtbypeppaiez (2liactjiidited on the
transducer 12 is jointed on the base nenber 13. Here,

chRerpkedeebecind Gritdrarsgycalade 3 srlicly kaninatednhd 1iquid
pi ezoel ectric material |ayer 21 and inner el ectrodes

c%aﬁbggzg ?éﬁeﬁ QﬁgﬁF#EQeQiﬁgngf éﬂéﬂnfaﬁq%SC%%ﬁbegzg)

are drawn to edge aces respectively and connect ed
to gggﬁ ﬁurf Qyia%gectrodes (outig I.%gtrgdeig Zga 6
CIIRESHRRP DY, T AL PACERBAT FPH THM Ay i FaaTPSh ©-

i.s produced by applying voltage to edge surfaces
AéF@ctF]B%elso%,eO%?o.suT 8fe Ph e IR asiog &P drive

signal, FPC cable 15 is connected to the piezoelectric
piiepanslieacerid X naAns®iGeded 2j o5 nj agntord AOF thei bRepemember 13.

di rectional conductive film joining or wire bondi ng.

A drive cikeret tdr ipderzobCechoic stroamsdieree 12 is which
laminated a piezoelectric material layer 21 and inner
electrodes 22a, 22b alternately, then inner electrodes 22a,
22b are drawn to edge surfaces respectively and connected to
edge surfaces electrodes (outer electrodes) 23a, 23b. Thereby,
a displacement of a laminating direction is produced by
applying voltage to edge surfaces electrodes 23a, 23b.

Then, in order to provide a drive signal, FPC cable

15 is connected to the piezoelectric transducer 12 via solder
joining or ACF (different directional conductive film) joining
or wire bonding. A drive circuit (driver IC) not shown here
for applying drive wave selectively to each.piezoelectric
transducer 12 is mounted on the FPC cable 15

Alsoc, as shown in figure 3 for the short directicn

(direction of nozzles 4 line) of the liquid chamber, the bi-

pitch structure in which the piezoelectric transducer 12 and a



for applying drive wave selectively to each

pi ezoel ectric transducer 12 is nounted on the FPC
w@2alh/essie8 Al so, as shown in figure 3 for the SOFIP2006/322900

direction (direction of nozzles 4 line) of the liquid

chanber, the bipitch structure in which the

piezoelectric t ransducer 12Lhnd aprop part 12A are

pl ac I nately can b rovj d or e nor

BB LEE il ol Tt Ho i Cha LpPORE Fai S i FGVIRSH bEdte

as shown in figure 4. In this head, using the

n@@a#aee‘h%*mS%rfuquedppéchaahnast%@rmmf@ateé?r Fen be

direction of the piezoelectric transducer 12, a

psorvadedr es | shawn cn ifdkuire #he |iquid chanber 6 is

pressurized, also a structure of the ejection

direction of thigirkady,opstiagatisé rdcdpire-drenthioghd33

ejecting liquid drop using side shooter neans

5 ddirbberentaw i fli@wdheeeth 8nd e d8ICH HMGnk Hbgoéfectrlc
the liquid chanber 6 . By using the side shooter, the

E@d&% %hf2 pi £ %Ju%%%clhr%‘?fﬁycl k % t%%%o'i“i Eﬁechamber

Izé 0 h hea n1n|atur|zat|on of e pi ezo Paet Fi
6 ransducer 12(% E n% atu_ atlon gf thg. t'
di-PeRt Ty U1 HET ams FRrurTZ S IEHF&RBag ER-1on

be_easy to be Ianned I n addi tion, frane menber 17
Oﬁo#ﬁﬁ@l%ydlmeic% i FtFECENAG W (iR scddng diquid drop
pol yphenyl ene sulfate is jointed on the outer .
usiingustide eshaoctiepaeensf di Afeventuatioth gdow stirectiioedof
Wi th the above piezoelectric transducer 12, base
10 recording liquid in the liquid chamber 6. By using the side
shooter, the size of the piezoelectric transducer 12 becomes
the size of the head, miniaturization of the piezoelectric
transducer 12 leads to the miniaturization of the head
directly, thereby the miniaturization of the head can be easy
15 to be planned.

In addition, frame member 17 formed by injection
molding with epoxy resin or polyphenylene sulfate is jointed
on the outer circumferential part of the actuator part
structured with the above piezeelectric transducer 12, base

20 member 13 and FPC 15. Then, the above common liguid chamber
10 is formed on this frame member 17, and the supply 19 which
supplies recording liquid from outside is formed on the common
liquid chamber 10, then the supply 19 is also connected to the

source of recording liquid such as sub-chamber or recording

25 1liquid cartridge which are not shown.
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menber 13 and FPC 15. Then, the above common |iquid
chanmber 10 is forned on this franme nenber 17, and the

W apphys4d®O whi ch supplies recording liquid fromoimesa2900

is formed on the common |iquid chanber 10, then the
supply 19 is also connected to the source of recording
liquid such as sub-chanber-1dr recording liquid

cartridge which are not shown. Here, far exanple, the
channel pl &% 1 6fﬁ§a@Pi8he %dﬂﬁ??gﬁnéﬁﬁﬁg 1% £oHhS
conmuni cation channel 5 , through-hole becom ng the
datebsar eCEppl 3Kt itHE FP@EP@l%#ﬁ&ﬁﬂuch§nPe@hérfFgF@Ugh'hOle
resi stance part 7 and the communi cation part 8

beespeoy i vied yprws stiref epphicaiiectiondld ehehbrg thethe fluid
single crystal silicon board of a crystal face

rébiechhod hadD)7 wsidnghal kehmnei @itclimgasel 8t respsatively by
as pot assi um hydroxi de solution (KOH) . The nozzle

dRrabeert | §1 f RGNS @ﬁbﬁix’é’?t@hé | & 13t %rﬁzfstbliwbﬂi&&lh )board

and manufactured with el ectrof orm ng nmet hod

o%?gegﬁggg$§t%#%%é?rgg%ibﬁséfl@Phﬁﬁjﬁg%lkg%ége etching

Cro er correspondi ng each pressure

chapber 6 is fornmed on the nozzle plate.2 a g gﬂe

SROTTEn Futh 2 I AaRGT BT oI O GO IS PR (ERahnel

plate 1 . Then, two kind of waterrepellent |ayers_ .

formi ng wi The diFazdre Rt afkgt eris epeimeshti iofogesgtaslic plate
descri bed bel ow are provided on the liquid drop

ofj Httkeh fide grsuimbavfactured widttdlertdiofecning: method

ej ection surface or the opposite surface against the
(kilgut gotadkt £19) .of Nohelsszzlehptlatieas? 1.0-35 micrometers
diameter corresponding to each pressure chamber 6 is formed on
the nozzle plate 2 and the nozzle plate 2 is adhesively
jointed to the channel plate 1. Then, two kind of water-
repellent layers forming with different water-repellent
process as described below are provided on the liquid drop
ejection side (surface of the ejection direction: ejection
surface or the opposite surface against the liquid ink 6) of
the nozzle plate 2.

The vibratory platé'3 is formed from a metallic
plate of Nickel (Ni) and manufactured with electroforming
method (electrocasting). In the vibratory plate 3, a part
corresponding to the pressure liquid chamber 6 is thin part to
be easy deforming and a connection part (not shown) for

jointing with the piezoelectric transducer 12 is provided in

central part.
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The vibratory plate 3 is formed froma netallic plate
of N ckel (N) and manufactured with el ectroformng

worshoss4¢el ect rocasting) . In the vibratory plEEBIR0G6/322900

part corresponding to the pressure |liquid chanmber 6 is
thin part to be easy deform ng and a connection part
(not shown) for jointing witdr the piezoel ectric

transducer_12 is pravided in_central t.. The

pi ezoel ect F1& Q+%#§§iﬁ9&rlf2tF§n?%?%%ﬁp@éJﬁ?%@F@Fﬁngnd
di viding the ditching process with dicing-saw and so
PERVAREBE Pof rdi g inge thenfhRENHRT tRERCSFiSe YdéhebiFiipg-saw
transducer with the base nmenber 13. The prop part 12A
anavisngobi api¢x hj sitricigutbedésmindethg rtyidegpriez@eilsct hiec
pi ezoel ectric transducer nenber forned by ditch

tpafeasseAgwitttid Hagechembar as3 onlsha groep phetalge having
the drive voltage is not applied. In the liquid drop

p2-8¢tERYs Pl CanHJcti8dqasgnt Aeg@Rove i f @heepaBBb8iectric
the vibratory plate 3 is deformio the direction of

di . i _ .
tr AR RAPEL AnBI S FoRaCbIPLRELR oL AR A P 5 functions
of drivin _$ulse vol

appl yi ng 2- ngvoltag %a e ..
“EoPBLY FePTPR PIATT DL Bopfb3 b6l B 1998 roaRSHuEEP1i8-
corresponding to inmage to be recorded froma contro

part (not ShowWr) MiaH < HECReBHCFEIRE GVREAWCORSATHGERANGS the
and beating nethod, and liquid drop is ejected from
aborel eSon efanmie,nddel eipkater? mietw éssgr dedokingtd dthe

in the liquid chanber 6 due to volunme change in the
direction of the nozzle plate 2 as displacing the applied
piezoelectric transducer 12 with pulse voltage by applying 2-
50 voltage of driving pulse voltage selectively to multiple
piezoelectric transducer 12 corresponding to image to be
recorded from a control part (not shown) when the head is
drove with a pushing and beating method, and liquid drop is
ejected from nozzles 4 cof the nozzle plate 2 by pressuring
liquid in the liquid chamber 6 due to volume change in the
liquid chamber 6. Then, the pressure in the liquid chamber 6
is decreasing correspond to the ejecting of ligquid drop, and
by means of inertia of a liquid flow of this time, some
underpressure occurs in the liquid chamber 6. Under these
circumstances, even more particularly, underpressure occurs so
that the vibratory plate 3 returns to an original position,

and the liquid chamber 6 becomes original shape by means of

making application of the voltage to a piezoelectric



liquid chanber 6 . Then, the pressure in the liquid
chanber 6 is decreasing correspond to the ejecting of

wo 2maiss4ay op, and by neans of inertia of a |i geiTIH2b@/322900
of this tinme, sone underpressure occurs in the liquid
chanber 6 . Under these circunstances, even nore
particul arly, underpressuréfccurs so that the

Vi br at or ate 3 returns to an original position,.and
ERBSHRORT oL IR, € BeBorma™ b h et i shdge by CREGHET

of making application of the voltage to a

lpauideliactt ﬁ@ql alrfs fice A 1 gpidnclAmbest £ £rom thRi SOMPeR,

the recording liquid is filled in the liquid chanber 6
1figoatt beamloemokD | itdeind 1¢ aibedrd,id gredtiequifdonr bpe imozzle
ejected fromthe nozzle 4 as correspond to next

4dekvibgroshetd ddreetedrivhegl pinks. drop ejecting head
can be driven by not only the pushing and beati ng

5 net hod butygleQ & PWHd 195808 Bead i dmirhodeta Pehhod
that the vibratory plate gIS opened at the state that

' I+ t re L i : r i%it L oy
RO T e D B RECRAET o™ R, ERRPY Hat o
vi br at or |late 3 is Eeld at i nter g'ate. osjtion
e B S TR RGP R nds I PEr I O aodhe: SipraharLgate
on. Next, the nozzle plate 2 as the nozzle formation .
3ndAberPered ahdhe gtiededEBpt ef e RYHEheadd §cepperaspetre in
reference with figures 5 and 6 . Figure 5 is the plan
peivew of réwt orzlom)platepll]impmdarid guséidgi methed (a method
sectional view along A-Aline of figure 5 .

10 that the vibratory plate 3 is held at an intermediate position,
then pushing after pulling from this position) and so on.

Next, the nozzle plate 2 as the nozzle formation
member for the liquid drop ejecting head is explained
reference with figures 5 and 6. Figure 5 is the plan view of

15 the nozzle plate 2, and figure 6 is the sectional view along ’
A-A line of figure 5.

The first water-repellent layer 41 due to the first
water-repellent process is formed on the surface of the nozzle
forming part 31 formed the nozzle 4 of the surface of the

20 nozzle plate 2, and the second water-repellent layer 42 due to
the second water-repellent process different from the first
water-repellent process is formed on the surface of the outer
circumferential part (outer portion of surface) of the nozzle

plate 2. The nozzle forming part means regions including

25 nozzles in the nozzle plate, and it is used as a term to
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The first water-repellent |layer 41 due to the first
wat er-repel l ent process is forned on the surface of
wao bw7ngsaed e form ng part 31 formed the nozzl e BECODIP206%322900
surface of the nozzle plate 2 , and the second
wat er -repel l ent |ayer 42 due to the second
wat er -repel | ent process di-fiflerent fromthe first
\water-repellent process js formed on the . surface of.
LPRLCHUT ere BITEURTSraRt PAF ShaTdoT ot oF pGr Er gRE Br 12l
surface) of the nozzlepglate 2 . The nozzle formng

PRaFt PR VTGRS PACF8 PPz Alessi-n PABOnoZEFEerent

plate, and it is used as a termtoindicate regions
mekeeptlmgmy lsdge fooutbe Eirsurfadreantrierelpant)podcesre and

surface of the nozzle plate. Also, different materials
theessc@tt fartdeebel $envap edceepaldsprictpretess and t he

second water-repell ent process respectively. The outer

circunf er efi{d AutRar ikeuheerHH 1d10hath JeutacepoBLi®d of
the nozzle plate 2 is a term nal position of w ping of

sérfl}gg{]i@.o\@ Refe %%Q)lgc\ﬁ%%y% ngclg %f t{e%lﬂgfzégsﬁﬂ?rg of

I'S ¢l eani ng (W pI ng eani ng W pe
easy to_accunul ate w.ped ink d its remaini at that
“BPIR. ST G TG "HeHOREF At o e 14080 LPRatOTEic
ol l utes paper, the water-repellent process is _
Pg%%i HelP g ame rgut(WEPERFL UMY S &LSpRLRIoYIREe- It is
nozzl e formation menber as counterneasure . Thus, the
egseyobl atwerleggeiont [akerndi2tss rfeprandngnatl thal exlace.
of the outer circunferential part 32 of the nozzle
Since the accumulated ink is a cause .that it pollutes paper,
the water-repellent process is provided on the outer
circumferential part of the nozzle formation member as
countermeasure.

Thus, the second water-repellent layer 42 is formed
on all area of the outer circumferential part 32 of the nozzle
plate 2 in this embodiment, but the second water-repellent
layer 42 may be formed only on portions where is started to
wipe and terminated to wipe of the wiping direction of the
outer circumferential part of the nozzle plate 2 as shown in
figure 7.

Thus, the water-repellent procesé which repels the
recording liquid is provided on the surface of the nozzle
formation member formed the nozzle and different water-

repellent processes are provided on the outer circumferential

part of the nozzle formation member and the nozzle forming
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plate 2 in this enbodi nent, but the second

wat er-repel l ent |ayer 42 may be forned only on
w@onrosmes where is started to wi pe and term nap@EnIn2006/322900

wi pe of the wiping direction of the outer

circunferential part of the nozzle plate 2 as shown in

figure 7 . Thus, the water-lfepell ent process which

repel st he recaqrding lLiquid | rovi ded on,th rface
PBFr e MOSITE TOFEEIGh RERDEFT orthSt e “REZEI BIgrgter
di fferent waterrepellent processes are provided on the
Cogremt e erlif e R éﬁqBéF%n%fl$$ﬁeQﬁﬁEﬂ &ft strafFyRe can be
menber and the nozzle form ngpart. Thereby, the

siapée - pepetsemndrlovesosaboiita thradftiagy be planned.
circunferential part requiring | ess needs of structure
can be sinmpdet priveesecand empodirséntofofa theadigandbérop

pl anned. Next, the second enbodi ment of the |iquid

cjeepif ekdddbherd phrebBAt PIRSEN I dIM&NEkPNakfed reference
expl ai ned reference with figure 8. Figure 8 is a

wSEhl EDRR e Y EWESRRWENG § Be, secand, QiR eh ot nf Nehe
gead. re, the g

i quid®drop ej ectling , secon

wat er.- repel.l ent | ay 42.conprising.resi.n terial
HEbF RSBt Shey Fadtl SR aET eansao

pr ot ect qug parts 2a of the nozzle plate_2 as the
second wat'&iEGe &8 ERCOPROCRERT TEERGAHEBE dRYEReddut er
circunferential part 32 of the nozzle plate 2 . Also,

COMRrising IRfiey magpaipénbayiyerwatenyrepetlhentyras a

wat er-repel l ent process is forned on the surface of
ptrbeecoiokzad endaoraritog ppat écBledge parts 2a of the nozzle plate
2 as the second water-repellent process is coated on the outer
circumferential part 32 of the nozzle plate 2. Also, the
first water-repellent layer 41 with the first waﬁer—repellent
process 1s formed on the surface of the nozzle forming part 31
of the nozzle plate 2 as well as the first embodiment.

The protection method of such an edge parts of
nozzle formation member is a general method, there is an
advantage to prevent.the nozzle formation member from peeling
off caused by contacting edges'bf paper. In this case,
generally, the water-repellent process of the surface of the
nozzle formation member has a restriction for materials and
processing so as to prevent the water-repellent agent from
getting into the inner wall of the nozzle. However, there

would be a free choice regardless of materials, viscosity and

process method about the outer circumferential part by



of the nozzle plate 2 as well as the first enbodi nment.
The protection nethod of such an edge parts of nozzle

wo zomas4en nenber is a general nethod, there iBCEIP2006/322900
advantage to prevent the nozzle formation nmenber from
peeling of f caused by contacting edges of paper. In
this case, generally, the-i&er-repellent process of
the,surface of the nozzle formati er _has a
DFBYHITRY [ GrE S TraPEPFAPS ST BHHL G Fhg 45 St fgpellent
prevent the water-repellent agent. fromgetting into
PERESFANENT vidle orrfene AézEle. Ntk &OIMEREr BaWbuPE BRe

a free choice regardless of materials, viscosity and
nprotesformetthionh aleopbert he outer circunferential part
byprovi ding different process conpared to the

wat er - r epetrderdxgupaecssihoe the watdmaepef lkhe pozzées of
form ng part of the nozzle formati on nenber. For

5 tBXA5RLLacSI SR HNBWRNEBT 6 BRENS §PHriPIRCeRE RbzEDE formation
surface of the nozzle formng part of the nozzle

mé%@thgéhé'eag’%xﬁe%%ht ehmrmveyu,h Cgtel?lle al#Ye materials
general Ty, material s having |'ow Vi'scosity are used:
hBecausg of this, conventionall it is nggded that the
8UIPACEDIV AT TGz PEST BPRT ng %éacr&tusies °¢odfithg with the
wat er - r epel | ent, agent having | ow viscosity after
cepueRhELINe Yor ditedfi BReEGENthdE thssiswrdaceneloblpernozzle
circunferential part of the nozzle formation nenber.

fomihe mifterishaoedtisgneéthhehevatarenr-eepeléant pagersshaving
is different provided on the outer circunferentia
10 1partviscssithe after coating the protection agent of resin on
the outer circumferential part of the nozzle formation member.
On the other hand, since the water-repellent process is
different provided on the outer circumferential part and the
nozzle forming part, it is possible to coat resin materials
15 having high viscosity with the water-repellency directly on
the outer circumferential part as the above embodiment.
Shortening of the process can be planned with a large scale.
Next, the third embodiment of the ligquid drop
ejecting head of the present invention is explained reference
20 with figqgure 9. Figure 9 is a sectional view showing the third
embodiment of the liquid drop ejecting head.
Here, the nozzle cover 51 protecting the outer
circumferential part 32 of the nozzle plate 2 and head side is

put on the head, and the second water-repellent layer 42 due

25 to the second repellent process is formed on the surface part
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nozzle formng part, it is possible to coat resin
mat eri al s having high viscosity with the

wonamenssepel | ency directly on the outer circunfEraniczd22900
part as the above enbodi ment. Shortening of the | :
process can be planned with a |large scale. Next, the
third enbodi ment of the |i-g®-d drop ejecting head of
the present invention. s explaiped reference w th
R PqUREcH 1S RIS 6 14 TECESRR [Ohate i S RGRFg iR OF the
third enbodi nent of the liquid drop ejecting head.
neErée €heenozkd e BoWering1tii ot et mpqae water-repellent
circunferential part 32 of the nozzle plate 2 and head
laiyde #23 puiclonid kb fifeadntafdom hehseltiotst water-repellent
wat er-repel l ent |layer 42 due to the second repellent

18peeess b5 fiod nRg faret BE sHefese, partddd nghipakti 81 is
opposite direction of at |east paper face of the

RPA2LCCHOVEE BdteBYc S MFLRINS 121 NB2SE€CORGEhe nozzle plate 2.
wat er-repellent layer 42 which is different fromthe

rhl £81 S VBLEL- T Epell RNt oaxeho fle ofcdd e stakace 8okl of

218 TOrm ng par on t

circunferential part of .the nozzle plate Ln thi .
tBRoBOTERC GRERES (ST FC HEE St TR (Erbal ARt BF 1S
the nozzle plate 2 , the first water-repellent |ayer
formpd ¢or el M thE facESsHREhE@ENT RYLRT F6968t EPVRERR LY
covered by the nozzle cover 51 of the nozzle plate 2 .
tAesndeste i bedealfdvef the natelergiadid ént process of

the surface of the nozzle formng part of the nozzle

form ng nembeded@rsied @pbiect td wadr-aspendeatt pobcofs of

the i nner wall

the surface of the nozzle forming part of the nozzle forming
member has a restriction such as protection of the inner wall
of nozzle and complicated coating process. Howe&er, the
water-repellent process of the nozzle cover does not have such
a restriction. For example, it is possible to cqat the water-
repellent agent on the nozzle cover with just dipping aﬂd
drying completely by only selecting quick-drying materials.
Shortening of the process can be planned with a large scale.
The second water—-repellent laYér 42 is indicated only on the
side of the nozzle caﬁer 51 in figure 51, the second water-
repellent layer 42 is formed on all surfaceé of outer and
inner surfaces when the second water-repellent layer 42 is
formed on the nozzle cover 5 by dipping.

As clear from these embodiments, by doing that

different water-repellent process are provided on the nozzle



of nozzle and conplicated coating process. However,

the water-repellent process of the nozzle cover does
wozio7/hzes such a restriction. For exanple, it PGI/JIP2006/322900

possible to coat the waterrepel |l ent agent on the

nozzl e cover with just dipping and drying conpletely

by only sel ecting quick-drygilmg materials. Shortening

of the oces an be I ned wth a lLarge scal e. The
£OTRONY Wt FAELF ag BraL TERGREaRRT bhE; UrE
t he side of the nozzl e caver 51 in figure 51, the
cdEewNEe vRit il Pt n £ rPayeP L 90t §Q 1 MBdeER4F| and
surfaces of outer and i nner surfaces when the second
pratessimpetdtdmd [isyencdasedf aanedhenhehd hevihe kbyter
5 by dipping. As clear fromthese enbodi nents, by

qdel gy thed bW fysentcanaber obepiziddant process are
provi ded on the nozzleform ng part of the nozzle

5 formation ymber ancatBe-ouber1 &idf Wi %@ntﬂ@gtp@gﬁer-
free selection of materials and processi ng nethod |s

Ln a I
e R i e B R e@m%@e%%?é%é?ﬂ 20t
first materrep |, ent r a secon
ié?n?ép}éﬁ‘ﬂ%t a %‘ 6189% EeﬁsnFﬁew%W ftgures
enbodi nent reference with fi ures 10-12. Figure 10 is
18-#2 agrBHYE Wi%d St Redhpgrie "s‘hr“flé??e thej garése 19unirre-
12 are enlarged view of the B part of the figure 10.

Fligurss pt kfardblZ arkaenl hegedt erew ayfelthen8ypaftt e the
10 figure 10. |
It is preferable that the water-repellency of the
second water-repellent layer 42 of the outer circumferential
part (here, the nozzle cover‘51) of the nozzle plate 2 is
higher than the water-repellency of the first water-repellent
15 layer 41 of the nozzle forming part 31 of the nozzle plate 2
comparing the first water-repellent layer 41 and the seéond
water-repellent layer 42.
That is, there is a possibility that the wiped and
remaining ink (the remaining ink 62) is occurred partially on
20 the outer circumferential part of the.head as shown in figures
10 and 11 when the nozzle surface is wiped (cleaned) by the
wiper 61 in the case that the water-repellency of the surface
(the first water-repellent layer 41) of the nozzle forming
part 31 is higher than the water-repellency of the second

25 water-repellent layer 42 of the outer circumferential part of



second water-repellent |ayer 42 of the outer
circunferential part (here, the nozzle cover 51) of

wao bw7ngsaed e plate 2 is higher than the wat er - rBpEI‘f2000322900
of the first water-repellent |layer 41 of the nozzle
formng part 31 of the nozzle plate 2 conparing the
first water-repellent |ayet2241l and the second
wat er-repell ent |ayer 42. Th is, there is.a .
thEsBPRFLT tR 2 eats t hé‘"%\%i BEGUEAR Tt g itﬁ&S(Pﬂéltlon due
remai ning ink 62) is occurred partially on the outer
tei Ehanfipethtdnsd memednangt hek hberfad fSIkdwAN Hifhgharer side,
10 and 11 when the nozzle surface is w ped (cleaned)
abyat heswi ppera’ @k liln offhpréaseng hata iy vist erusegdel | ency
of the surface (the first water-repellent |ayer 41) of
the nozzl epd ofHE @ HRear hadd, | Shénm gltey Watar-ttBgellency of the
wat er -repel | ency of the second water-repellent |ayer

5 oﬁ%e?fclf@hﬁﬁgfghﬂyaﬁcpgggrSfttﬁ% ﬂEﬁﬂleOEﬁQEeUQZigehi her
plate 2 . The accunulated ink in this position due %o

chF S OLL TR, bekh et I lisort EDcPase! s

.caused, On the other hand, when t wat er - r epel | enc
Rt B A A BOPERER, Faf Tt G He thesorbe DTS

2 is higher than the water-repellency of the nozzle
PrefcafagapArit FEducsR te PerhL e rfd‘eatouéeﬁoﬁﬁéﬁwf?%@?wl
of the water-repellent process and it reduces to
ppot| aof ethdenanrtler pdiateudt er Emtgerieyzdr,t asf exkhéahoed|
plate 2 . In general, as explained in enbodi nent 2 and
10 eRbodihefit Arehdrany tbasesatbataiphaeaddlseithat the outer
circumferential part of the nozzle plate 2 is higher than the
surface of the nozzle plate 2 itself, remaining ink not on the
outer circumferential part but at the edge of the surface of
the nozzle forming part 31 does not lead friction with paper
15 side and the remaining ink, and a fall of printing quality can
be prevented.

Next, the fourth embodiment of the liquid drop
ejecting head of the present invention is explained reference
with figures 13 and 14. Figure 13 is a sectional view of the

20 head. Figure 14 is an enlarged view of the C part of the
figure 13.

Here, the second water-repellent layer 42 is formed

all surfaces of ocuter and inner surfaces by forming the second

water-repellent layer 42 on the nozzle cover 51 with dipping

25 as described above. The remaining ink is remained on the
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circunferential part of the nozzle plate 2 is higher
than the surface of the nozzle plate 2 itself,
WO waisa4o8y | Nk not on the outer circunferenti abCpPar2006/322900
but at the edge of the surface of the nozzle formng
part 31 does not lead friction with paper side and the
remai ning ink, and a fall -@B-printing quality can be
reyented.. Next, the fourth enpodi nent .of the Iiguid.
"B G L of CciiiFy HFIS6F CHE Brebemcd Rerti BRURGEEY Tegion by
expl ained reference with figures 13 and_14. Figure 13
previdiegtihshalatgirelenell pet HRERESSS qr éNg41ngeRnside (the
enl arged view of the C part of the figure 13. Here,
ophes see oricHalatodt thepebkehe temer A2 ars tbenwidpead|ink by the
surfaces of outer and inner surfaces by formng the
heeeodleaaley -irsepell g6tingayeto dcheonndigenozztre cyetl dlover
wi th di pping as described above. The remaining ink is '
shegri fedond hanezel esf orgi g, fards andst N8iAGZZI % does not
cover 51 boundary region by providing the
-rep e r.nc i r.si.de_( .
oL L S PEIE neRoBnERE SE0ecs (IR RSt R psipance
i nk. by, the he | eaning is not goi,ng into the inside
OB ERRUTRIA & od08 TB1ELE Shbuh Th i BEPESTIS e ause
of this, since ink does not penetrate even though the
rpl sl tthat Hae Reafnksrert stefiice dhafhést nsd dehdf

the nozzle cover 51 is perfornmed, a reliability of the
embadinenthotf IfggureThat sheying arley dmgodompatiof ¢f dguree

12 showing only the formati on of the

second water-repellent layer 42 on the outer side of the
nozzle cover 51, as shownlin the figure, there is a
possibility to penetrate ink into the inside of the nozzle
cover 51, but that ink invades the inside of the.nozzle cover
51 can be prevented surely in this embodiment.

Concretely, material to contrdl vibration 71 (this
material is eluted to ink because the materials are low
molecular resin) can be applied to the vibratory plate 2 on
the common liquid chamber 10 to suppress liquid vibration in
the common ligquid chamber 10.

Next, embodiment about the water-repellent process
(ink-repellent process) used in the above embodimeﬁts is
explained. There are various type such as Ni-PTFE Deposition
plating, coating of Fluorinated resin, silicone resin, an

evaporation membrane for the water-repellent process. However,

it is preferable to use the process with silicone family or
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second water-repellent |ayer 42 on the outer side of

the nozzle cover 51, as shown in the figure, there is
w@2poesidl | ity to penetrate ink into the insi deCDiP206%322900

nozzl e cover 51, but that ink invades the inside of

t he nozzl e cover 51 can be prevented surely in this

enbodi ment. Concretely, makdrial to control vibration

71 (this material is.elu 0 ink bec se t

thfe DFOGASS N SWRDLBRUFEF s SR CaA N Hppri BHERFne
the vibratory plate 2 on the conmon |iquid chanber 10
aperBRpy e tiageed ComBPERe of i 9 date tOoARBHIRI gk drepellency
chanber 10. Next, enbodi nent about the water-repellent
aprag&inswirmkHewéhgehigprmbssxﬁiuse@nﬁnmbhe apaimest ink
enbodi ments is explained. There are various type such

iaslMi Ry A Joepes fapnlpl aitmcigoadtumigesteftdori nat ed
resin, silicone resin, an evaporation nenbrane for the

wat er - r ep%r?&tet@rl?ceémlé@:\f@@mm reSipr RheEabhe {1-1udes
use the process w h silicone fam I'y orthe process

SW_lLJ.gorgé l‘i?é’é }{ a@e'}:Xésn_Eg d?élé Xua\fﬂ(%l, %hugéﬁ]gs (product

anor pnous SU ance co n or 0O secure

i nk-r | | ency, as agai nst, j nk ha hi gh t
neRe) 1oF Gy Hep P aR PRt et ne Pam | EhG

hi gh Iunlnescence Concretely, silicone fan1| reS|n
aparehewd SURALGHEs SPIPeeRe FRalufserOpErles %@%%%tname of
name) , SR series (product name) of Torey dowcoani ng
Deikimord tandprsodont Feme) i ¢ Agedriplgdasssubsdaseeon.
conpound i ncludes Optul e (product nane) of
The ink-repellent process using the above silicone
family resin material can be applied to any of the surface of
the nozzle forming part of the nozzle plate, the outer
circumferential part of the nozzle formation member. In
general, since the ink-repellency of fluorine amorphous
substance compound is preferable for ink having high viscosity
including fluorine family surfactant, it is preferable that
silicone family resin is used for the surface of the nozzle
forming part of the nozzle formation member and fluorine
amorphous substance compound is used for the surface of the
nozzle formation member when the both processes are used.
Next, an embodiment of the image forming apparatus
including the liquid drop ejecting apparatus provided with the
liguid drop ejecting head of the present invention is

explained reference with figure 15 and 16. Figurelb is a side

view of a total structure of the image forming apparatus.



Dai kin, Sitop (product nane) of Asahi glass, and so

on. The ink-repellent process using the above silicone
WO 2007/h3640%si n materi al can be applied to any OfCT/JIR006/322900

surface of the nozzle formng part of the nozzle

plate, the outer circunferential part of the nozzle

formati on menber. In genera>- since the ink-repellency

of fl ' h b ound i f bl
SRGPIPRR Hawt p 1 O Vi SEORICY TRET UGN Ty TG Phecre 1rage

famly surfactant, it is preferable that silicone

foZMLNg RRRIFRTES used for the surface of the nozzle

form ng part of the nozzle formation nenber and

fluorine afpeplags Sghstiagceppamoihdids ausgeddfiog the 101
surface of the nozzle formati on nenber when the both
aproaegssimy eraisled.02Nekiti chaarendot irentnedibetrbe proageed on
form ng apparatus including the liquid drop ejecting

5  tABPakghtiSaid oMdded et B1hhes! et drbwep %in@cghmeiﬂﬁaﬂreely
of the present invention is explained reference with

afnidgHdeﬂ'ég g%‘d%;f{grj]a?;eggbﬁl 'J:?nl mafh Sécgﬁun\{ﬂng;wlc_ﬂfre@tﬁégﬁ,a: aénd in

structure orni ng apparatus. Figure
.plan_view showi.ng essential parts, of the_inage,
PP TR Bt (S FREEF AdGoL T SFM T ebarartednia 3
guiding rod 101 and a guiding rail 102 which are
d4GPAF e nehbdts 36V dEhe oRetheSTaYHNGaRa reeEL O] deia a
plates (not shown) and sliding freely and holding a
téaingagelt1 0P wveai beswanni agdeiviawt icod leandOpPA whd oh
operation, the carriage is noved and scanned in a
10 passive pulley 106B by main scanning motor 104.

A recording head 107 comprising four independent
liquid drop ejecting heads 107k, 107c, 107m and 107y of the
present invention ejecting liquid drop (ink drop) of eéqh
color (for example, black(K), cyan(C), magenta (M) and

15 yellow(Y)) of recording liquid is placed in a direction along
the main scanning direction and provided such that the liquid
drop ejecting direction is directed in downward on the
carriage 103. Here, independent liquid drop ejecting head is
used, but one or plural heads having plural nozzle rows for

20 ejecting respective color ink liquid can be also used.
Additionally, the number and arrangement order of colors and
are not limited to them.

A subchamber of each respective color 108 which

supply each respective color ink to the recording head 107 is

25 equipped on the carriage 103. 1Ink is filled and supplied from



direction of the arrow (the main scanning direction)
via a timng belt 105 over between a driving pulley

WA neAozme a passive pull ey 106B by mai n scanni FQI/JR20@v322900
104. A recording head 107 conprising four independent
liquid drop ejecting heads 107k, 107c, 107m and 107y
of the present invention ejdcting liquid drop (ink

. of h . f I bl ack (K).. :
eoBhedci7etne VBl SRk IERY Pt e aar TR cvery
placed in a direction_ along the main scanning
tﬁpﬁeéppoﬁoaﬁﬁaﬁﬂgvmﬁg@e§u838that the Iiquid drop

ejecting direction is directed in dowward on the

carriage 108¢ ¢xamplanydepegdehorhingiabrhrepus e¢spngncludes
head is used, but one or plural heads having plura

anpapke feydid@rurdjtedoirn@eedspe ahediaint aocobel fkcbrged d(paper
can be al so used. Additionally, the nunber and

5 shkkaBgenment sedery oh QObQEéra@@aéﬁfhd“ﬂldt%”ﬂ%@ésEQng plate)
them A subchanber of each respective color 108 which

SRl B AT A0 R e
S HORRTEOT oS i EERpI § ST UoE° 1667k o hd CEUBERAFRDERS the
108. The exenpl ary i mage form ng apparatus al so

PRREFUBRSSES phlfe R0 EERAGNENFRER NG QVUIRG FEAMURRE oPFRET

recorded (paper sheets) 112 stacked on a paper
s¢egkkhagebitr d lpr esdi agspharaying pagt 1d4pdpeingeelle paper
tray 110. The paper feeding unit includes

10 feed roller 113 and made of a material with a high friction
coefficient. The separating pad 114 is biased toward the
paper feed roller 113.

The exemplary image forming apparatus.also includes

a conveying unit for conveying the paper sheet 112 fed from

15 the paper feeding unit to a position under the rgcording heads
107. The conveying unit includes a guide 115 that guidés the
paper sheet 112 fed from the paper feeding unit, a conveyor
belt 121 that electrostatically attracts and thereby conveys
the paper sheet 112, a counter roller 122 that presses the

20 paper sheet 112 against the conveyor belt 121 and thereby
conveys the paper sheet 112, a conveying guide 123 that
changes approximately 90 degrees the direction of fhe paper
sheet 112 being fed approximately vertically upward so that

‘the paper sheet 112 is laid on the conveyor belt 121, a

25 pressing part 124, and a pressing roller 125A and a tip
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a crescent roller (paper feed roller) 113 for

separating the paper sheets 112 and feedi ng them one
whoonss46s om t he paper stacking plate 111, andP@r/JP2006/322900

separating pad 114 facing the paper feed roller 113

and made of a material with a high friction

coefficient. The separatimg’/pad 114 is biased toward

t he paper feed .raller 113. The exenpl ary image rmn
PN o Ss 12061 Buated Rbnaes iEasirt POFCChRO I
t he paper sheet 112 fed fromthe paper feeding unit to
thepeenYer ifddr 12Re r ERBr RSP IRA0STRO?. fPRFBLINg apparatus
conveying unit includes a guide 115 that guides the
apapeinchedds ¥l Zhagdihgonei her piiferf drecticmgingi the asurface
conveyor belt 121 that electrostatically attracts and

of henebyorvenxay betike1paper sheet 112, a counter roller
122 that presses the paper sheet 112 against the

conveyor bgld cb#ke3pd HBefeby1 conveyerdi@sBaBelt Sheetis
112, a conveying guide 123 that changes approxi mately

s?g%g&géc?egett&eeqdiar %851\78?% :{; E&ﬁ&ag%ﬁoaﬁﬁg% t’t,l%gsPc% Nhiler

appr oxi mately verti y upward’s e paper

eet_112 is laid on_ t conveyor pelt 121, a pressing

138ET 1 CUTPRTpPBLLI gt (o | Sr s AT el P s Sea T
roller 125B biased by the pressing part 124 toward the
dipackicn bR SpRRniggedikermpledtly AYndde FEPNENgRI roller 127
apparatus al so includes a charging roller 126 for
rehated gy theswustaosing mheoxobleyde bekiming, bghe 132 and
conveyor belt 121 is an endless belt and is
a timing roller 133. A guide 29 . is provided under the

conveyor belt 121 in a position corresponding to the image
forming area of the recording heads 107.

The charging roller 126 is positioned'so as to
contact the surface of the conveyor belt.121 and to rotate
according to the rotation of the conveyof belt 121, and also
the charging roller 126 presses 2.5N each as pressing pressure
on the both ends of an axis.

The exemplary image forming apparatus further
includes a paper ejecting unit for ejecting the paper sheet
112 on which an image has been recorded by the recording
heads 107. The paper ejecting unit includes a sheet
separating part for separating the paper sheet 112 from the
conveyor belt 121, a paper ejecting roller 152, a péper
ejecting roller 153, and a paper catch tray 154 for

receiving the ejected paper sheet 112.
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stretched between a conveying roller 127 and a tension

roller 128. The conveyor belt 121 is turned in the
w@apeansamveyi ng direction (sub scanni ng di r eckCDIP20%y322900

the conveying roller 127 rotated by a sub scanning

notor 131 via a timng belt 132 and a timng roller

133. A guide 29 is provide@Bunder the conveyor belt

121 in a posjition.corresponding t he. i e rmn

area of the eQBPaFﬁguﬂé§d3g§og? gﬁéasﬂagggna£?8gb8§ to the
126 is positioned so as to contact the surface of the
bagikv&yort e PEeTPL 24¥0d 16 ILo fRERL1RGC GPRRFG HS -t hdhe duplex
rotation of the conveyor belt 121, and al so the

uch&r §oAg tedkelseinl 28eppapsas sheesNlddcihas grsesonygyed
pressure on the both ends of an axis. The exenpl ary

baaghkgartdoby npeappavatos bedtharli norndes dnpaper opposite
ejecting unit for ejecting the paper sheet 112 on

dwhicch 3R i FagerBas heenpheelr dadehy 11he neeordieds the
heads 107. The paper ejecting unit includes a sheet

p??@?ré L9 RabL 4 g%gf?ﬂ?%i%%ggSgg%ep%%%&e%%e%%eﬂ%éﬁnter

om t he conveyo per ejecting ro
1?;, a.paper._ejecting. rolle igB nd a paper catch
TPRA5 18421 6P bE8i GORYSYRE BFodt 84 paper sheet 112. A
dupl ex unit 155 is detachably attached to the hack of
the exenpl ar§lFfagest oA RgiApparat bd: FhecaaprarIuiirad
155 takes in the paper sheet 112 that is conveyed
mpaockeapdcey cleendogvepgshabasm 126 tgr pirey ided e a non-
opposite
image-forming area to the right of the carriage 103. The
recording head maintenance/cleaning mechanism 156 maintains
and cleans the nozzles of the recording heads 107.

The recording head maintenance/cleaning
mechanism 156 includes caps 157 for covering the nozzle
surfaces of the recording heads 107, a wiper blade 158 for
wiping the nozzle surfaces, and a waste-ink receiver 159
for receiving ink drops used for purging dried ink from the
nozzles.

Next, ink as recording liquid used in the
recording method of the present invention in which record
in the recording medium (paper sheet) by éjecting liquid
drop from the liquid drop ejecting head of the present
invention is explained.

Ink used in the recording method of the present

invention comprises at least water, a coloring agent and a



direction, reverses the paper sheet 112, and feeds the

paper sheet 112 again into the space between the
weEownEos ol | er 122 and the conveyor belt 121.PEY/sR20062322900

shown in FIG 14, a recording head

mai nt enance/ cl eani ng nechani sm 156 is provided in a

noni mage- formng area to-@29% right of the carriage

103. The recor ingéggad mai nt enance/ cl eani_ng nmechani sm

YE55 LRI 3T rs afSTPRESHO 72 RS S5 3 e PeBBF R APt

heads 107. The recordi ng head nmi ntenance/ cl eani ng
apdchbhes MNEedisstgdés eapesaxy f or covering the
nozzl e surfaces of the recordi ng heads 107, a w per
bl ade 158 Tl snipfiang ttkeshozzé® murifrdcescoanddng to an
wast e-i nk receiver 159 for receiving ink drops used

ehBbd Pt NG dHeeebricBlentr oRvéMiei s10za @5 deblext, CeDKids is
recording liquid used in the recording nethod of the

5 pREESLObI WANIdLD 115N WA €0 FeARr hrd) mohe pee@EdhBDy between
medi um (paper sheet) by ejecting liquid drop fromthe

i qui,d, dr ej ecting a f nt. - gyentjon,i
2 B A e R R S e e b o o s Fess
resepnt invention conprises af |east ter col or.i ng,
cBEBnE S Y Bkt M5 CgBhE L CRI Sb ok TORRIF Bbe s co the dnk

penetrant, a surfactant and other ingredients as
breeBss afge Mg -sur Pgce Femslon Tk sFopskmaycheli by formed
an

normally, bleeding may occur on a recording medium of this

10 embodiment, and ink spray stability may be reduced. When the
surface tension of an ink is more than 40 mN/m, the
penetration capability of the ink is reduced, beading may
occur, and the drying time may become longer.

The surface tension of an ink is measured, for

15 example, by a surface tensiometer (for example, CBVP-Z of
Kyowa Interface Science Co., Ltd.) with a platinum plate'at a
temperature of 25 degree Celsius.

In additicn, color materials. of ink can use
pigments or dye, even more particularly, color materials can

20 be used as mixed them.

[pigments]

As pigments, nominated below is preferably used.
Also, these pigments can be used by mixing plural kinds of
thereof.

25 For example, the following organic pigments may be
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enbodi nent of the present invention at 25 degree
Celsius is preferably between 15 and 40 nNm and nore

wpemfesad y bet ween 20 and 35 nWVm Wen the serT/ae06/322900

tension of an ink is less than 15 nN'm the
wettability of the nozzle plate to the ink beconmes too
high. As a result, ink dr op®-may not be formed

normal |y, bl eeding nmay occur on a recordi medi um of |
SPRAS BRBORTRET" FPALAKYSRIAS STRHITY (Y g dperone series,
reduced. Wen the surface tension of an ink is nore
QUAAACIDAPNE ngeEiRS peierpai NOnSeBRDI 14Ndjg6f sekéefnk i s
reduced, beading may occur, and the drying tinme may
théoﬁnﬁigongeiieéﬂupezuﬂbaeeseehs$orisﬁinﬂmhinbniseries,
neasured, for exanple, by a surface tensioneter (for

agXanpkenl1 &BVP-Zzofe i pvasbni s f atiodEniierRce Cake pigment,
with a platinumplate at a tenperature of 25 degree

abgl sh¥Son!p1Addi tion, color naterials of ink can use
pigments or dye, even nore particularly, color

t I b
s SR e
Do i sy ey el s

may beused: azo series, phthalocyanlne serles

A HIA P B UR YR i @@rl&mu HaetPonrdehlae, GRERAReed,
series, indigo series,

chrome yellow, and metallic flake.

The diameter of pigment particles is preferably
between 0.01 and 0.30 pm. When the diameter is smaller than
0.01 pym, the size of pigment particles is close to that of dye
particles. Such a pigment provides low light reéistance and
causes feathering. When the diameter of pigment particles is
larger than 0.30 um, the pigment particles may clog ink jet
nozzles or filters in a printer and reduces spray stability.
From the point of view of clog and spray stability, the
diameter of pigment particles is preferably between 0.01 and
0.16 um.

Preferably, a carbon black pigment for a black
pigmented ink is made by a furnace method énd a channel method,
and has a primary diameter of 15-40 millimicron, a BET
specific surface area of 50-300 m?/g, a DBP oil absorption of
40-150 m1/100g, a volatile matter content of 0.5-10 %, and a

pH value of 2-9. For example, the following carbon black



t hi oi ndi go series, perylene series, isoindolinon
series, aniline black, azonethine series, rhodam ne B

wo ado/ofa4gsrent , and car bon bl ack. Al so, the f ol P@uIR2g06/322900
i norgani c pignments may be used: iron oxide, titanium
oxi de, cal cium carbonate, barium sulfate, alum num
hydr oxi de, bariumyell ow, —Bﬂon bl ue, cadniun1red

Db PGRERE T (1% e S s Ny efdh Go1§F betAerCs o5 53%0 Yo.

um Wen the dianeter is smaller than 0.01 nh
48i 780 of 45 gient>2patPilel M8 sMR1 e N #RADBof a}‘,@ublshl

particles. Such a pignment provides |ow light

Chesi sa Ancerpumhtdans es Rhgah hed 0 ncRavdire oe Bauarpt 8250f
pi gment particles is larger than 0.30 um the pignent
RR2EHI BHES, Mt t] BGOONKRESEN NDZFS e dliumbiibheChembcal s
printer and reduces spray stability. Fromthe point of

5 c¥inB¥nof; ok IME@Oﬁpr@¥g§§a§B©RtYRedéﬁfG@OQWEMSQuQi Monarch
pi gnent particles is preferably between 0.01 and .16

7HB1 ﬁéﬁézﬁé}?be{(&o %oﬁgEBgnsgba%or%r%e%of g%néaéha%oo

furnace nethé

%F?F?ﬁl LB Vs ES@Pf AT o 2O soga%ratlon

a DBP oil absor tion of 40-150 nml /|
Coapat becheitlor CCaRPeniack Bib. Gpbar, PARERAERRY v aFakor

of 2-9. For exanple, the foll ow ng carbon
bbhak ki e il amplaekuEEa00 NoCoR80® Lalk. S860, Sokosghlack
No. 33, No. :

10 S160, Color black S170, Printex 35, Printex U, Printex V,
Printex 140U, Printex 140V, Special black 6, Special black 5,
Special black 4A, and Special black 4 (Degussa).

Examples of pigments are listed bélow.
The following organic pigments may be used: azo

15 series, phthalocyanine series, anthraquinone series,
gquinacridone series, dioxazine series, indigo series,
thioindigo series, perylene series, isoindolinon series,
aniline black, azométhine series, rhodamine B lake pigment,
and carbon black. Also, the'following inorganic pigments

20 may be used: iron oxide, titanium oxide, calcium carbonate,
barium sulfate, aluminum hydroxide, barium yellow, iron
blue, cadmium red, chrome yellow, and metallic flake.

Examples of pigments for each color are listed

below.

25 The following pigments may be used for yellow ink:
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40, No. 45, No. 52, MA7, MA8, MAI OO, No. 2200B

(Mt subi shi Chem cal Corporation) ; Raven 700, Raven
wG27Bop5Hes/en 5250, Raven 5000, Raven 3500, Raveet/1¥2b85/322900

(Col unmbi an Cheni cal s Conpany) ; Regal 400R, Regal :

330R, Regal 660R, Mogul L, Monarch 700, Mbnarch 800,

Monar ch 880, Monarch 900, Mgvarch 1000, Mnarch 1100,

narch 1300,. Monarch 1400, ( ot rporation); |l o
 BARTEOF YOhIDF bl dek oF ?'gsorlﬁoajcﬁg a&zv,%mﬁgr 75, 83,
bl ack FW 8 Col or bl ack FW200, Col or bl ack S150,
%ol 8P+ bPAckO®160L4/CAI28r BRAck!Sh7AnPlad-ex 35,
Printex U, Printex V, Printex 140U, Printex 140V,
Speci al bl Aok HollGped alighkatk Bay Specieal flulravkgdAta ink:
and Special black 4 (Degussa) . Exanples of pignents

car pibhshedrdel HW.7,The,f aBl owang 48 gani)c @7gneals BRyl, 112,
be used: azo series, phthal ocyani ne series,

12At hi agui pepe S I ik, quinacridone series, dioxazine
series, indigo series, thioindigo series, perylene

series. | sprodoli ngn serihendll higeblanls AOUGL Mg cx

series, rhodam ne gnent, and car

SAPBRAE TSt (i mion e P3| U GIFbaPAr BPpar ) T blue

sul fate, al um num hydroxi de, bariumyellow, iron blue,
icaBfti Bfrred, chronme yellow, and netailic fl ake.

Exanpl es of pignents for each color are |isted bel ow
A pigment newly manufactured for the present

invention may also be used for each color ink.

An ink jet recording liquid may be produced by
dispersing one of the above pigments in an aqueous medium
using a polymeric dispersing agent or a surfactaﬁt. As a
dispersing agent for dispersing organic pigment powder, a
water-soluble resin or a water-soluble surfactant may be used.

As a water-soluble resin, a block copolymer,’a
random copolymer, or salt made of two or more monomers
selected from a group including styrene, styrene derivative,
aliphatic.alcohol ester of «, B—ethylené unsaturated
carboxylic acid, acrylic acid, acrylic acid derivative, maleic
acid, maleic acid derivative, itaconic acid; itaconic acid
derivative, fumarate, and fumarate derivative may be used.

The above water-soluble resins are alkali-soluble resins that
‘are soluble in water solution of a base.

A water-soluble resin with a weight-average



The foll ow ng pignents may be used for yellow ink:C
pi gnent yellow 1, 2, 3, 12, 13, 14 , 16, 17 , 73, 74,
wa 07834093, 95, 97, 98, 114 , 128, 129, 151, mCmJPR2BEb/322900
The" follow ng pignments may be used for magenta ink:
Cl pignment red 5, 7, 12, 48 (Ca), 48 (M), 57 (Ca),
: 112, 123, 168, 184, -ai#+ 202. The follomﬁng

57:1,
1A 2 WBen B2 of R " it B e s dmceble

60. A pignent newly manufactured for_the present
tonPERTLOR Al MET Ive ddadiforidach 3 disicaRitan ARG is
jet recording liquid my be produced by dispersing one
tbereheraboseepiagnentrseiferahlagien s nedi getusieagrding
pol yneric di spersing agent or a surfactant. As a
ldigaper si ng agent for di spersing organic pignent

powder, a water-soluble resin or a water-soluble

5 sur fact antatgy, bﬁ(ﬂﬁﬁﬂnaﬁlénaof%ﬁEﬁof¥ﬂé¥¥cﬁdﬁ%§b951ﬁg agent
bl ock copolyner a random copol yner, or salt made

f
2Dl 2 ohe TPLEL BT o AL °f SR IR ey BB %”gn
Bor P ET S TE RIS vat és""%%‘r@%s%%a%xi‘ééﬁa' s
acid derivative, itaconic aC|d itaconi c aci

cgBPiDat 1 e, PRAUMSISA & PARGSFaRET aiesWer H?afjie\?érﬁrﬁ?db%elow

used. The aboye wat er - solgble.re5|n§ are ' _
al kal i - sol Mbting esiped ymgatic dispersing agent in an ink

10 suppresses the penetration capability of the ink. Also,
mixing a polymeric dispersing agent prevents aggregation of a
self-dispersing pigment and helps the self-dispersing pigment
to spread smoothly in the horizontal direction. As a result,
an ink dot spreads thin and wide. An ink with such

15 characteristics makes it possible to form a desi:able dot.

As a water-soluble surfactant, the following
substances may be used: anionic surfactants such as higher
fatty acid salt, alkyl sulfate, alkyl ether sulfate, alkyl
ester sulfate, alkyl aryletherISulfate, alkyl sulfonate,

20 sulfosuccinate, alkyl allyl and alkyl naphthalene sulfonate,
alkyl phosphate, polyoxyethylene alkyl ether phosphate ester
salt, alkyl allyl ether phosphate; cationic surfactants such
as alkyl amine salt, dialkyl amine salt, tetraalkyl ammonium
salt, benzalkonium salt, alkyl pyridinium salt, imidazolinium

25 salt.



are soluble in water solution of a base. A

wat er-soluble resin with a wei ght-averagenol ecul ar
wownoghss4of 3000- 20000 is easily dispersible, iBCHINEIEI22900

provide a dispersion liquid with a | ow viscosity, and

Is therefore especially preferable for an ink jet

recording liquid. Al so, a-&dmbination of a polyneric

di spersing ent and a sel f-dispersi i gnment _i .

preferabléAf P robit5aich 23RS bﬁfb%r %ﬁé%‘&%?ﬁdigﬁﬁtgPilﬁylng

possi bl e reason why such a conbpi nati on provides a

SPPEEBREDT "R tus|e§ d@8BRPBRE Hel i PRIt AgSEch as

pol ynmeri c dispersing agent in an ink suppresses the

dpeathyht & Dy lc dgalrivili bptefine healkyd ddlysdneni rilkygldl

pol ymeri c di spersing agent prevents aggregation of a

(aml hodt BPEY SiNg ipiegment dandl helyps Hraisel; f addspen somic

pi gnent to spread snmoothly in the horizonta

sdkaéEéﬁ%é fch %sr%%kax @@hyI@hékglﬁer%%Hérth'n and
de. An ink with suc Karacterlstlcs makes it

d bl & dot | ubl e

PB9?§*§%%°€’{ SR Gk %ub%“aﬁﬁ}%x &S-‘Laééd

Elon C surfactaq uch as hH?her att ﬁd sal té
PRLKGTYRITHE S 4 R’W ot BEYCRUHT &1 S%al RyFa5eRreSters

sul fate, al kyl arylether sulfate, alﬁy sul f onat e,
SHGFPBR LRTE Hatre POAVRYY ANV N RENAK W AABRERAR epBLer,

sul fonate, al kyl phosphate, pol yoxyethyl ene al kyl
peﬂMQxy?ﬁhxﬁﬂﬂﬁ(?U@?Iepfsa@rbitﬂnqﬂstﬂrhyPOéVhaVethylene ether
phosphate; cationic surfactants such
of sorbitol ester, fatty acid alkanolamide, polyoxyethylene

fatty acid amide, amine oxide, and polyoxyethylene alkylamine.

A pigment may be microencapsulated by coating it
with a resin having a hydrophilic radical. Microéncapsulating
gives the pigment dispersibility.

Any of conventional methods may be used to coat a
Qater—insoluble pigment with an organic polymer and theréby to
microencapsulate the water-insoluble pigment. Such
conventional methods include chemical manufacturing methods,
physical manufaéturing methods, physicochemical manufacturing
methods, and mechanical manufacturing methods. For example,
the following methods may be used: Interface.polymerization
method, In-situ polymerization method, In-liquid curing
coating method, Coacervation (phase separation) method, In-
liquid drying method, Melting-dispersion-cooling process, In-

alir suspension coating method, Spray drying method,
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as al kyl amne salt, dialkyl am ne salt, tetraal kyl
anmoni um sal t, benzal konium salt, al kyl pyridinium

wazlot/p34e8 dazol i nium salt. Al so, as a anphot er i BRCT/JP2006/322900

surfactant, the follow ng substances may be used:
anphoteric surfactants such as dinethyl alkyl |auryl
bet ai ne, al kyl glycine, ali3ddi (am noethyl) glycine,
|n1d zolipiu et aine; and nqnio surf.actants _such
Ao a0 OF okt AT Sty BT S b ARy SRGE BRE al Kyl
al Lyl ether, polyoxyethylene polyoxypropylene gl ycol,
e@P}ééfiﬁa%%Q%f sorbitan ester, sucrose esters,

pol yoxyet hyl ene et her of glycerin ester,

pol yoxyet himiesef atehgrolyfmesdebt { am resttherd: two types of
pol yoxyet hyl ene ether of sorbitol ester, fatty acid

mahkaB ok ast devo RGIERX WEt Rghetent atdine alisdoaktdeinad desperse
oxi de, and pol yoxyethyl ene al kyl am ne. A pignent may

ph8 B shaencansulRiRd B)ﬁa%@aééﬁgréﬁew thnd Besi Baﬂgé!di“tgo
a hydrophilic radlca M croencapsul ati ng gives t he

BLguen - b cn&nyepl Lonventigngl B A0S o ces
L Ul 1 & FGH RO o

use er- nso pIgnen

92 'e? 814b1 %0 a”dﬁé LR e e e

i ncl ude chem cal nanufacturlng nmet hods, physica
mﬁﬁh@ﬁac@%ﬂ?@ﬂf ﬁﬁtﬁ@§§°u5h?@ﬂ%@ﬁﬁﬁﬂﬁqgﬂcaﬁﬁﬁuﬁﬁét9F|?&P types
nmet hods, and nechani cal manufacturing net hods. For
oéxaaptEiVQrﬁuﬁaﬂdnmmsngrﬁeshpgSiedntdmm es&tier| hher ¢ameinuous
pol yneri zati on

phase side or the nuclear particle side, and are caused to
react with each other and thereby to form wall membranes. In-
liquid curing coating method: wall membranes are formed by
insolubilizing drops of polymer solution containing core
material particles in a liquid using a curing agent.

Coacervation (phase separation) method: wall

membranes are formed by separating a polymer dispersed liquid,
where core material particles are dispersed, into coacervate
(dense phase) with a high polymer concentration and a dilute
phase. In-liquid drying method: a core material is dispersed
in a solution of a wall membrane material, the core material
dispersed liquid is put in another liquid, in which the
continuous phases of the core material dispersed liquid do not
blend, to form a multiple emulsicn, then the medium in which

the wall membrane material is dissolved is gradually removed

to form wall membranes.



10

15

20

25

nmet hod, In-situ polynerization nethod, In-liquid
curing coating nethod, Coacervation (phase separation)

woretonoss4o8 nl i qui d dryi ng net hod, PCT/JP2006/322900

Mel ti ng- di spersion-cooling process, lnair suspension
coati ng nethod, Spray drying nethod, Aci dification
deposi tion nmet hod and Phass&6mversion enul sification.

f hod
o1 two. Ly JUe DI SRR Chr B0t S KA o 2o By BEDrane

phase and a continugus phase separ at el e and are
MEARSEAL L bhF e dRILiA (B BRABEH R ST e iTEST FhcBOTmal

bet ween the two phases and thereby to form wall
teppbrabese im-kiquefjedyber heating, muardsodatggiadupabiicles
gaseous nononers and catal ysts or two types of

areadt spersedsirantes raselsippl 1 eghfd,orarel tthen the liquid is
conti nuous phase side or the nuclear particle side,

cRBdgase; §edsethd paredet eW hhd easdLed ey ke Lhel el¥mbeanes.
formwall nenbranes. Inliquid curing coating nethod:

IL,"J_r”E r@rc%at‘lEGEH{ePMoéin?%MEﬂ % Rgrdrop ePIal

yner So Utl on contal'ni ng cor terial particles

P&ééé?i?%o% e T R C A kT i

eparating a polyner dispersed |liquid, where c¢ore
RAEERTal 1 Pakd iwassk agr 6 UP%be‘P%‘%%‘raf}enﬁ‘@t@éééér vat eprayed in
(dense phase) with a high polynmer concentration and a
toel aie phaterm walli qengrangsng met hod: a core materi al
is dispersed in a solution of a wall nenbrane
materi al, $peagaryimat eekthbd: an undiluted encapsulation

liquid is sprayed and brought into contact with heated air to
evaporate its volatile matter content and thereby to form wall
membranes. Acidification deposition method: an 6rganic
polymer, at least a part of the anionic groups of which is
neutralized with a basic compound to give it water solubility,
is kneaded together with a colorant in an aqueous mediuﬁ,
neutralized or acidified using an acidic compound so that the
organic polymer is deposited and fixed to the colorant, and
then neutralized again and dispersed. Phase inversion
emulsification: water is put in an organic solvent phase made
of a mixture of a colorant and an anionic ofganic polymer
having water dispersibility, or the organic solvent phase is
put in water.

As a material for the wall membrane of a

microcapsule, the following organic polymers (resins) may be
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di spersed liquid is put in another liquid, in which
t he continuous phases of the core material dispersed

wo capaioss40 not blend, to forma nultiple enmul SPONIP26EI22900
the mediumin which the wall nenbrane material is
di ssolved is gradually renoved to form wal
nenbranes Nelting di sper si-g-ctool i ng process: a wal l

ran rial .that [ts wh ed and

BRI PP R He QT EERRT Ao B At q pETpdaeRy ePoRy
heatlng ore material particles are dispersed in the
rﬁésﬂrtP%by¢¢%ﬁ93ftean&rﬁﬁeﬁe§h%rIm%ﬂﬂmiqesr@ﬁéﬁgeﬂh??ﬁ%ﬂc
fine particles and cooled to formwall nenbranes.
reaini rpelgperdiconi deoagehgt ket hathcigowtey, dextoer, casein,
material particles are suspended in air using a fluid

peedeiAanthat el inugpbleirucdrbsegb@syne thdillensenpodapeinyl
material is sprayed in the air to formwall nenbranes.

aPBhBY1 dryb NG, RN ran i 4BLe | Usst ansarsukbabiten boopthyl

'S sprayed and "brought into contact with heated air to

ﬁ!éP?&é‘t énléﬁv glﬁtd'ehg\cggiéf{dé’o@ Antyaad tgﬁﬁﬁgyﬁe%ulose,

orm wal | nes Icat'i on ep05|(|on
gan pol , g | east hl t he
ms?saL RSl A Ren AR NS
give it mater solubility, is kneaded together W th
csléerererﬁf:%trﬁt;n RQ&¥EHEY HeIf urRO Y HYESNEz eROSYMEr OT
acidified using an acidic compound so that the organic
cppbyymer | &f depsddia) edrahdct axed, trelymercokoranelymen of
then neutralized again and di spersed. Phase inversion
(metha)acrylic acid ester, {(metha)acrylic acid- (metha)acrylic
acid ester copolymer, styrene-(metha)acrylic acid copolymer,
styrene-maleic acid copolymer, alginic acid soda, fatty acid,
paraffin, bees wax, water wax, hardened tallow, carnauba wax,
and albumin.

Among the above organic polymers, ones having an
anionic group such as a carboxylic group or a sulfonic group
may be used. Also, nonionic organic polymers such as
polyvinyl alcohol, polyethylene glycol moncmethacrylate,
polypropylene glycol monomethacrylate, methoxypolyethylene
glycol monomethacrylate, (co)polymers of the preceding
substances, and cationic ring-opening polymer of 2-oxazoline
may be used. Completely saponified polyvinyl alcohol has a
low water solubility (it is easily soluble in hot water but

not in cold water) and therefore is especially preferable.

The amount of an organic polymer in a wall membrane
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emul sif ication: water is put in an organic sol vent

phase nade of a m xture of a colorant and an anionic
wmemaniaogpol yner having wat er di spersibility, BCT/AH2006/322900

organi c solvent phase is put in water. As a materia

for the wall menmbrane of a mcrocapsule, the foll ow ng

organic polyners (resins) @By beused: pol yami de,

B SUar bona b A PRIA bl K TRePtY BheRorees

resin polysaccharlde elatin, acacia gun] dextran,
p@gg@pﬁ o%r%t%ﬁﬁ?rﬁﬁ@ﬁﬁﬁ& lguggéqrant such” as an organilc
carboxypolyrnethylene pol yvi nyl al cohol, polyvinyl

ppyment i donearmsl pliaok. akeepirg Pl y:\mqwxrt offl eni deganic
pol yvi nyl i dene chl oride, cellul ose, ethyl cellul ose,
poethgl cedtingpIthe calrifukesef na tpidrenthwdtbriyiethyl above
cellul ose, cellul ose acetate, polyethyl ene,

rBALYSHYE RN s ROy R gaﬁ&ccﬁa;.@%ﬂ{é@rfﬁm (iP@l BaY 1 AGT Yhé Ccolor
acid, polymer or copolymer of (metha) acrylic acid

JB9EEL méﬁ‘t‘?t%)tkfécg%i En@c dWh ﬁ’egﬁ@)an%%ﬂ 'g‘f 38' rganic

ester copol yner r ene- acrylic

PodBeY o 1 e e '51?%% J'a%%fitopqsby Rt E' ¢ acid

hardened tall ow, carnauba wax, and al bum n. g
CREBREU b7 G CYEMPReAeSUsRESI fRfi ndiheR aﬁr—‘oﬁmeug o% an
such as a carboxylic group or a sulfonic group may be
omgenic Abekymawrisomogeotthani 20 pudsamercenth &ke color

pol yvi nyl al cohol, polyethylene glyco
devaboptdraicrof &t @igment is inhibited. If other factors are
also taken into account, the amcunt of an organic polymer is
more preferably 5-10 mass percent of a water-insoluble
colorant.

With the amount of an organic polymer within the
above range, a part of a colorant is virtually not coated or
virtually exposed, and therefore the color development of the
colorant is not inhibited. From a different point of view, a
colorant is virtually coated or virtually not exposed, and
therefore a sufficient encapsulation effect can be obtained.
The number average molecular weight of an organic polymer is
preferably 2000 or more to efficiently perfofm encapsulation.

Using a self-dispersing organic pigment or a self-
dispersing carbon black as a colorant provides high

dispersibility to a microencapsulated pigment even when the

content of an organic polymer in a capsdle is relatively low.



pol ypr opyl ene gl ycol nononethacryl ate,

nmet hoxypol yet hyl ene gl ycol nononet hacryl ate, (co)
w@oioynexes of the precedi ng substances, and catP@ONIR2006/322900

ri ng- openi ng pol ymer of 2-oxazoline may be used.

Conmpl etely saponified polyvinyl alcohol has a | ow

water solubility (it is easidy soluble in hot water

' but not in cold ter) and therefore is especially
TDRCPOEBI o ST R g a6 Gt BOTYBR A BERAT
menbranematerial for mcroencapsulation is preferably
disperahRg PRFREhtbIgCka aygt erefesadimias collorantsstehprovide
as an organi c pigment or carbon bl ack. Keeping the
saffddnient presgrmgeaiiionpeltpbelityateo rap timk.surface of a
pi gnment wthin the above range prevents the organic
pol ymer fromigsikifddragleheocobdsctemelppreniriatet Beganic
pi gnent. \Wen the anmount of an organic polymer is |ess

5 pbligRel BSSLPEIS UM theNGeehb8Cs s Of i &MARSPLRNERon.  For
beCones insufficient. Wien the anobunt of an organic

I ] . MRS e th Lor

t 3n 2

B8, FBC A IR 28 BB DL IR v yester,
factors are al so taken inﬁo account, the anmount of an
p8ﬁéﬁlﬁ?-§e'po?‘§/]r%@+r% AGr e PRLET L1 ¥bIRY 513 RS BRACERPXY
of a water-insoluble colorant. Wth the anount of an
r§EgRNRES porSAfEaldia:hi Forhehabbves Fahgelvaepirat pn gnethod,
colorant is virtually not coated or virtually exposed,
paisine hevef oy livire rc olf ol md tve] aprenitc efcitdhestekprant is
not inhibited. Froma different point of view, a

10 (metha)acrylic acid-(metha)acrylic acid ester copolymer,
styrene- (metha)acrylic acid copolymer, polyvinyl chloride,
polyvinylidene chloride, and polyamide are preferable. For
the in-liquid curing coating method, alginic acid soda,
polyvinyl alcohol, gelatin, albumin, and epoxy resin are

15 preferable.For the coacervation method, gelatin, cellulose,
and casein are preferable. Other microencapsulation methods
may also be used to obtain a fine, and uniform
microencapsulated pigment.

For the phase inversion emulsification method and

20 the acidification deposition method, anionic organic polymers
may be used. In the phase inversion emulsification method, a
mixture of an anionic organic polymer having self-
dispersibility or solubility in water and a colorant such as a

self-dispersing organic pigment or a self-dispersing carbon

25 black; or a mixture of a colorant such as a self-dispersing



colorant is virtually coated or virtually not exposed,
and therefore a sufficient encapsul ation effect can be
wobwabssete The nunber average nol ecul ar wei ght P@F/JRIN06/322900
organi c polymer is preferably 2000 or nore to
efficiently perform encapsul ation. Using a
sel f-di spersing organi c pi-gfent or a sel fdispersing
carbon b] ack as a col grant provij des h% h ,
oggapet KIS o aasﬁilgfgéﬁg%%?d}gatcé‘& gpgﬁéﬁervaencumg
when the content of an organic polymer in a capsule is
agentt i aed a1 GRithécepsgenia Relynadispér §5Ag ®F gathi @rganic
pi gnent and a sel fdi spersing carbon bl ack are
spieéet giitaseas ollterantsptv jr cdhadersahficcsehvent phase or
preservation stability to an ink. It is preferable to

thel 8edardit aRpreRil aheser ganber pol wWaRerdependi aggiid he
nmet hod of m croencapsul ation. For the interface

5 sB?bgﬂ@rééggé‘Eél@eﬁqggerggé exa .onPehY%est 8 cation) and

pol yam pol yure thane, polyvinyl pyrrolidone, and

oxy, resin .are.preferabl e, JFor t I nN-Si . .
B TS i, B RO EE TR AT oG0Py REFoSr TYRRH

acrylic acid ester, (netha cryli.c acid- t ha o
e%%%’rf’ccadi:’i% é?ttgPdcoBoF%%?‘?”gﬁl&?ég (’ﬁﬁgg% %‘%r%ﬁq%l"es
aci d_copol ynmer, polyvinyl chloride, polxvinylidene
mak| akselee aHgegolipaiheChian it efdivapitePhESE - t hBO directly
in-liquid curing coating nethod, alginic acid soda,
ppotiywe ny ldiadpeotsdlon geébatdnfomldburavrdand épouydy elsi nis
are preferable. For the coacervation nethod, gelatin,
10 peetérdwse, tand Caseefoadendref@riaphediGaher

m croencapsul ati on met hods
In the acidification deposition method, a part or
all of the anionic group of an organic polymer is neutralized
with a basic compound; the organic polymer is knéaded together
with a colorant such as a self-dispersing organic pigment or a
15 self-dispersing carbon black in an agqueous medium; and the pH
of the organic polymer is neutralized or acidified using'an
acidic compound so that the organic polymer is deposited and
fixed to the colorant. Then, a part or all of the anionic
groups of the resulting hydrated cake is neutralized with a
20 basic compound so that the colorant is microencapsulated. As
a result, an aqueous dispersion liquid contéining fine
microencapusulated anionic pigment is produced.
As a solvent in the above described

microencapsulation methods, the following substances may be

25 used: an alkyl alcohol such as methanol, ethanol, propanol, or



may al so be used to obtain a fine, and uniform

m cr oencapsul ated pignent. For the phase inversion
we@nores$408 cati on nmet hod and the acidi ficati on PCT/JP2006/322900

deposi tion method, anionic organic polynmers may be

used. In the phase inversion enmulsif ication nethod, a

m xture of an anionic orgarfilc pol ynmer having

selfdispersibility or solubjlity i.n water and a

SOPEPARL SR TP SRR OarORRY ST Grodine oo nEntugte: o

a_sel f-di spersing carbon b] ack; or a mixture of a

XY PR andn sTRIF A USTs @5f e Bper FHhyamiteydi greheter @F

sel f-di spersi.ng carbon bl ack, a curing agent, and an :
bafyénécevzganix gulopieatefshydeedcarban swcgansc chbbyefvrm or
phase. Water is put in the organic solvent phase or
ethelengadi chxot vt aphkasenesspett 4 amitehe dhemetgani C

sol vent phase sel f-di sperses (inversion enulsif

5  ilse8htoN) keshd harfeldeantuts 8% ctoenaaRsYrak8d. ok Ndideane;

phase i nversion enul sification nmethod, a recording

alnlziq Qi geY.?Q’f.Si\?e oé%c,argdég i%eecg}}{ig)é:telqgggoyse nj)i‘ggu{:{l]l t lelosolve .

organi ¢ sol vent phase. produce

di spersion liquid for _a recording l.iquid, it is
MFEPEFRBILET BT BB RENG PTGt e ePRzsed £rom
acidification deposition nethod, a part or all of the
tQﬁiéﬁiﬁefﬁcﬁx)Qﬁnﬁﬁ%fﬁﬂﬁéﬁPE %6I§%&ﬁrQP§°ﬁeutF8Pi§%Harated
with a basic conpound; the organic polyner is kneaded
micgecapesulks re chlioradt tegebhers witdematdirspadsangolvent to
organi c pignent or a self-dispersing carbon black in

10 fammagueetsrdied diquadd t ke piterage particle diameter of a

microencapsulated pigment prepared as described above is
pfeferably between 50 and 180 nm.

Such a pigment coated with a resin as described
above adheres firmly onto a recording medium and thereby

15 improves abrasion resistance of a printed matter.

[Dye]

As a dye gsed for recording liquid, dyes classified
in acidic dyes, direct dyes, basic dyes, reactive dyes and
food colors in color indices and having.excellent water

20 resistance and light fastness are used. Plural kinds of these
dyes may be mixed and used or, if necessary, may be mixed and
used with another color material such as a pigment. Such a
coloring agent is added in a range such that the effect of the
present invention is not inhibited.

25 (a) As acidic dyes and food colors,
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of the organic polynmer is neutralized or acidified
usi ng an aci di c conpound so that the organic polyner

w0 modefseed t ed and fixed to the col orant. Then,PGI/rna6/322900

or all of the anionic groups of the resulting hydrated
cake is neutralized with a basic conmpound so that the
colaorant is mcroencapsul at& As a result, an aqueous

di spersion liquid containing fine m.,crqencapusul ated

ani oni ¢ pign@ng'iécﬁpoﬁﬁ&éG%Squ vaﬁv %ﬁ'tﬁg'a589e142'
descri bed m croencapsul ati on net hods, the foll ow ng

subst ances fay-becidededanlal Ryl 18l célel 18uckbas 27, 35, 37,
nmet hanol, ethanol, propanol, orbutanol; an aromatic
dizydrs@gargi2on 8JyciB %as Aen2ol,e, 1060l udlle, 1drd xyilld,e;13n 186,
ester such as nethyl acetate, ethyl acetate, or butyl

cacet atse;, anehlogrd, nat ed hydrocar bon such as chl orof orm

or ethylene dichloride; a ketone such as acetone or

met hyl i sobugylk kgh9pep18Bsebhehosual asy ang 249,
tetrahydrofuran or dioxane; and a cellosolve such as

nmet hyl cel |l osolve_qt .b |.,cell osol ve. crQca I
prepared as gésér?ﬁég é%é&ggabé gépzfaggg ?génggﬁeﬁﬁ’

solvent by cepntrifu atigE or filtration. The

separ ated m &rbcapSAPe¥ealt8¥St Pr PBE foget her with

water and a solvent to forma recordina l'iquid. The
c

average partfele @pafetefso’s & nPBfoéfcapddl ated
pi gment prepared as descri bed above is preferably
bet ween 50 afidI186oprdnbl8u&hl a pndnént etocated with a
resin as descri bed above adheres firmy onto a
daec oediRgdredi um and t her eby

(b) As direct dyes,

C.I. direct yellows 1, 12, 24, 26, 33, 44, 50,
86, 120, 132, 142, and 144,

C.I. direct reds 1, 4, 9, 13, 17, 20, 28, 31,
39, 80, 81, 83, 89, 225, and 227,

C.I. direct oranges 26, 29, 62, and 102,'

C.I. direct blues 1, 2, 6, 15, 22, 25, 71, 76,
79, 86, 87, 90, 98, 163, 165, 199, and 202, and

C.I. direct blacks 19, 22, 32, 38, 51, 56, 71,
74, 175, 77, 154, 168, and 171, etc.,
can be used.

(C) As basic dyes,

C.I. basic yellows 1, 2, 1i, 13, 14, 15, 19, 21,

23, 24, 25, 28, 29, 32, 36, 40, 41, 45, 49, 51, 53, 63, 64,

65, 67, 70, 73, 77, 87, and 91,
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I mproves abrasion resistance of a printed matter.
[Dye] A s a dye used for recording liquid, dyes

wabmgesHoed i n aci dic dyes, direct dyes, basi cP@y&E=006/322900

reactive dyes and food colors in color indices and
havi ng excel l ent water resistance and |ight fastness
are used. PIuraI ki nds of t43%ese dyes may be m xed and

used or, essary, may b_e mixed,and,b us Lt h

anot her colo ﬁatB?FgF §E%ﬁ pigﬁé ?4 ghmg% 22
coloring agent is added _in ran e such that t he

2éﬁf880 g9ﬁ BRe pPeseft ﬁQVeﬁ@voﬁ irs ot Snhiclirt od ) 69/

A s acidic dyes and food colors,Cl. acid yellows 17,

723, 732, 784, 829, 18ad 142, COP, acidd 14@ds 1 , 8, 13,

14, 18, 26, 27, 35, 37, 42, 52, 82, 87, 89, 92, 97,

106, 111, 114,111bas134pb1186, 1249, 2p47,add 2389, 2€,126, 35,
acid blues 9, 29, 45, 92, and 249, C.I. acid blacks 1

a 245 747,244,280, a@@ 946,Ceh., 00d7yel hows 73 amdh 492, 93,
food'reds 7 , , and 14, and C. I. food Bl acks 1

1§@fec et St 12 b?iﬂsei” o1 gl g G, an

132, 142’ ang }4 basic blacks 2 and 8, etc.,
can be used.

(dy As reactive dyes,

C.I. reactive blacks 3, 4, 7, 11, 12, and 17,

C.I. reactive yellows 1, 5, 11, 13, 14, 20, 21,
22, 25, 40, 47, 51, 55, 65, and 67,

C.I. reactive reds 1, 14, 17, 25, 26, 32, 37,
44, 46, 55, 60, 66, 74, 79, 96, and 97, and

C.I. reactive blues 1, 2, 7, 14, 15, 23, 32, 35,
38, 41, 63, 80, and 95, etc.,
can be used.

[Additives and physical properties common to
pigments and dyes]

It is preferable to use a water-soluble organic
solvent as well as a coloring material for.the purposes of
providing recording liquid used for an image forming
apparatus according to the present invention with a desired
physical property or preventing clogging in a nozzle of a

recording head which is caused by the drying of the
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15

20

25

Cl. direct reds 1, 4 9, 13, 17, 20, 28, 31, 39,

80, 81, 83, 89, 225, and 227, C.I. dlrect or anges 26,
wedMo78z408and 102, C.I. direct blues 1, 2 , 6 PCTE20®2322900

25, 71, 76, 79, 86, 87, 90, 98, 163, 165, 199, and

202, and C.|I. direct blacks 19, 22, 32, 38, 51, 56,

71, 74, 75, 77 154, 168 -argd- 171, etc can be used

(O A s basic | . basic yeII 13,

rf&orfsnglélqﬂd zs‘Thf4wa§§r-fs> upge @fgasvel f@l‘aﬁft may

45, 49, 51, 53, 63, 64, 65, 67, 70, 73, 77, 87, and

igglode Basies tiags agent]pr #3penstresinmg agent .03 They,

27, 29, 35, 36, 38, 39, 46, 49, 51, 52, 54, 59, 68,

weting, agent78s 82deti0Zorl@he POSposrd olfl P re@eant imasi ¢

blues 1, 3 5 7 9, 21, 22, 26, 35, 41, 45, 47,

c2bgghig 69, 660761c 63, a75ec61dlﬁ% HB3d 9198 1s1Wused by
117 120 122, 124, 129, 137, 141, 147, and 155, and

thre dr?ﬁ%'coqlﬁﬁﬁsr%c@Qﬁl%g’l% ig.can be used. (d) A's
reactive dyes C.l. reactive b acks 3, 4 7, 11,

ENCAT TN T RTNE TS ST e N
polyhydric alcohols such as ethylene glycol, diethylene
glycol, triethylene glycol, tetraethylene glycol,
polyethylene glycol, propylene glycol, 1,3-butanediol, 1,3-
propanediol, 2-methyl-1,3-propanediol, 1,4-butanediol, 1,5-
pentanediol, 1,6-hexanediol, glycerin, 1,2,6-hexanetriol,
2-ethyl-1, 3-hexanediol, 1,2,4-butanetriol, 1,2,3-
butanetriol, and petriols; polyhydric alcohol alkyl ethers
such as ethylene glycol monoethyl ether, ethylene glycol
monobutyl ether, diethylene glycol monomethyl ether,
diethylene glycol monoethyl ether, diethylene glycol
monobutyl ether, triethylene glycol monobutyl ether,
tetraethylene glycol monomethyl ether, and propylene glycol
monoethyl ether; polyhydric alcohol afyl ethers such as
ethylene glycol monophenyl ether and ethylene giycol
monobenzyl ether; nitrogen-containing hetefocyclic
compounds such as N-methyl-2-pyrrolidone, N-hydroxyethyl-2-
pyrrolidone, 2-pyrrolidone, 1,3-dimethylimidazolidinone,
and e-caprolactam; amides such as formamide, N-

methylformamide, and N,N-dimethylformamide; amines such as



C.l. reactive reds 1 , 14, 17, 25, 26, 32, 37, 44, 46,

55, 60, 66, 74, 79, 96, and 97, and C. |. reactive
wotrwessskios 2 , 7 , 14, 15, 23, 32, 35, 38, 41,r@BJr28/322900

and 95, etc., can be used. [Additives and physica

properties common to pignents and dyes] It is

preferable to use a mater=§d+uble organi ¢ sol vent as

wel | g@ a_coloring materi f.or the purposes of

MOREFLARRG LB i He SthGRR aﬂ‘%&? 'f & L& DaPRdE T S ng
apparatus according to the present invention with a
ngasietdd lpmisicealdigtydemingr grel &ftiord vdloggicrig Sud fair-
nozzl e of a recording head which is caused by the
conyengiot thepecadd sgchi qsi dimEy lwstdfoxdldeyl esulfolane,
organi ¢ solvent may include a wetting agent or a

ape@nehiatieghagent;. ptagyehkl ke ragente,s catgdedfocamnate,
pur pose of preventlng clogging in a nozzl e of a

5 a%%c rﬁuﬁg ?fégt&‘ﬁé‘:h b §§“§89v9%{t5h%9rﬁ588 ?EL ﬁgfarly or

record I quid SpeC| IC exanples o
l%gent .are gol*h¥%r|%talcohols such as ethyl ene
8|e ﬁylene egcoI trlethylene gl ycol

tetraethylene gl yco pol yet h ne gl.ycol r | ene
o ycor. 3 Alsachroararerytay, %ﬁi‘&%é&”i aced FR¥RERS )
3- propanedlol 1 , 4-but anedi ol , pentanediol, 1

pGrﬁéiﬁn%@|¥Wprqﬂ¥@§eﬁhﬁ WattQPll¥¥Mﬁé¢hﬁeﬁ@ﬁérlal to be

recorded with recording liquid and adjusting the penetration
10 speed thereof. As a penetrating agent, penetrating agents
represented by the following formulas (I) - (IV) are
preferable. That is, since a polyoxyethylene alkylphenyl
ether-type surfactant of the following formula (I), a
acetylene glycol-type surfactant of the following formula (II),
15 a polyoxyethylene alkyl ether-type surfactant of the following
formula (III) and polyoxyethylene polyoxypropylene alkyl
ether-type surfactant of the following formula (IV) can lower
the surface tension of liquid, the wettability can be improved

and the penetration speed can be increased.

R <O)— O(CHCHO)KH ~ *===+(1)

(R is a hydrocarbon chain with 6 - 14 carbon

20

atoms which may be branched and k is 5 - 20.)



2-ethyl-1, 3-hexanediol, 1 ,2 ,4-butanetriol, 1,2, 3-
butanetriol, and petriols; polyhydric al cohol alkyl
wetdienss4esich as et hyl ene gl ycol nonoet hyl et hePGT/IP2006/322900
et hyl ene gl ycol nonobutyl ether, diethylene glycol
nononet hyl ether, diethylene glycol nonoethyl ether,
di et hyl ene gl ycol nonobut4éther, triethyl ene glycol
nonobutyl ether, tetraethyl ene glycol nononethyl
et her, and propyl ene gl ycol nonoethyl ether;
pol yhydri c al cohol aryl ethers such as ethyl ene gl ycol
nonophenyl etg?{lu and H;yl ene ﬁyco%nobenzyl et her;
ni t rogen- cont. i ng hgf rocyc(P @ co nds such as
N- et hyl - 2- pyrfol i dond, N hydvloxyet Hyl -2- pyrrolidone,
2-pyrrol i @gne.CH-C¥, 4o It +0-da s OHHOBne, and
e- caprol act aln am dés ;such as;forfam de, Riet hyl f
ormam de, and N , N di’r{%t hyl f manm de; am nes such
asronoet hanol ani ne, dOet hanol@ni ne, tri et hanol ani ne,
nonoet hyl ani ne, di et hyl anine, fand triethyl am ne;
sul furcontai ni ng conp H;ds SUéEl as di netyl sulfoxide,
sul fol ane, and thi odi% anol ;Ypropyl ene carbonate,
et hyl ene carbonate, and g-butyrol actone. These
solvents are used sing@.arly @H.in conbination with
wat er. Also, the penetlréti ng gént is added for the
pur pose of inproving the wettability of a material to
be recorded with recoPding 1iQuid and adj usting the
penetration speed thedeof. A§ a penetrating agent,
penetrating agents 4 H  sesses (1)

(Each of m and n is 0 - 40.)

5
R-(OCH,CH)H  =r=s-- ()
(R is a hydrocarbon chain with 6 - 14 cafbon
atoms which may be branched and k is 5 - 20.)
10
CH,
H-(OCH,CH,) ~(OCHCH,) -R ===~ -(IV)
(R is a hydrocarbon chain with 6 - 14 carbon
atoms and each of m and n is a number equal to or less than
15 20.)

In addition to the compounds of the formulas (I) -



represented by the followng fornulas (I) - (1V) are

preferable. That is, since a pol yoxyethyl ene
wabdoybsaenyl et her-type surfactant of the fol | BoW/IRp006/322900

formula (1) , a acetylene glycol-type surfactant of

the followng fornmula (11), a polyoxyethyl ene al kyl

ether-type surfactant of tHW&-following formula (111)

pol yoxyet hyl ene pol yoxypr opyl ene al kyl. et her-type
Q0 DR G e SR o ot h oA OAR a DLV Y EERC | Shetiehe iyl
surface tension of liquid, the wettability can be
O NPE Y R RIS tWehpaseti ath vk By CdnTMpECPReREh s e IR
- gqgV-0(CHCHO kH (1) (Ris a hydrocarbon chain with
eBhyldde carl acowphehythenigr b ehylgnehedyant konsalblyl
- 20.)(Each of mand nis 0 - 40, R (OCH2CH2)nH (U)
eCRetrs @idnrdrieear Bopcohamntnabiity 6 ethkd, carbpplai®ngl ycol
whi ch nmay be branched and k is 5 - 20.) (Ris a

5 mBMQB@@ﬁIPgﬂmﬁhaEBdM&EBr§eth§fbdémd%¥&o§t@H@o%@?hfﬁ?i1éﬂher;

mand n is a nunber equal to or l'ess than 20.

n?ﬂ?&ﬁi@”sﬁrgat&%nggmfi%f?d% of ﬁ&%&%@gi‘éné') -(1V),

er e can be use or exanple, ric al cohol
al kyl or aryl ethers such, as diet.hyl ene glycol .
ORISR RAY t o P LB NG PERE BTy o S5 BERERY o bR
et hyl ene gl ycol nonoal Lyl ether, diethylene glyco
SHERRBATYS etalt 1o¥edpPlERBOGF Yy EBFN ndfioB R3O etdet 2 -Hf@pancl,

tetraet hyl ene gl ycol chlorophenyl ether;
and diethylene glycol monobutyl ether is particularly

10 preferable.

However, any surfactant may be used depending on
the purpose. For example, an anion surfactant, a nonion
surfactant, an amphoteric surfactant, or a fluorinated
surfactant may be used. Examples of anion surfactants include

15 polyoxyethylene alkyl ether acetate, dodecylbenzenesulfonate,
laurylate, and salt of polyoxyethylene alkyl ether sulfa£e.

Examples of nonion surfactants include acetylene
glycol surfactant, polyoxyethylene alkyl ether,
polyoxyethylene alkyl phenyl ether, polyoxyethylene alkyl

20 ester, and polyoxyethylene sorbitan fatty acid ester.

Examples of acetylene glycol surféctants include
2,4,7,9-tetramethyl-5-desine-4,7-diol, 3, 6-~dimethyl-4~-octine-
3, 6-diocl, énd 3,5-dimethyl-1-hexin-3-0l.For example, the
following acetylene glycol surfactants are available as

25 commercialized products: Surfynol 104, 82, 465, 485, TG (Air
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noni oni ¢ surfactants such as a pol yoxyet hyl ene
pol yoxypr opyl ene bl ock copol yner, fluorine-contai ning

waanf/asent s, and | ower al cohol s such as et hanedT/am2006/322900

2-propanol, and diethyl ene glycol nonobutyl ether is
particularly preferable. However, any surfactant may

be used dependi ng on the pWifsose. For exanple, an
anion_surfact.ant. noni on, surfactant, an anphoteric
%ﬁ?gPSEFaﬁ?a %ﬁeﬁﬂ%ﬁ Sr bRt &d surfactant may be used.
Exanpl es of anion surfactants include polyoxyethyl ene

al kyl et heFxaeRted ©F 38@8eyPhinzeneaffasita enclude lauryl

| auryl ate, and salt of pol yoxyethyl ene al kyl ether
agdhbapeop Exaats eslayir yaodioat Ryl fegaintes istelhgsé dimethyl
acetyl ene glycol surfactant, polyoxyethylene al kyl

bethehe, pahyokyet | @iteydidgyleth@npbtaiher, More specifically,
pol yoxyet hyl ene al kyl ester, and pol yoxyet hyl ene

eX8MBI E3Nof adrhph At d e shieFacEXP| Bfc10fdeaqalurh@N8imethyl
gl ycol surfactants include 2,4,7

<Eh Rt Rgnfenly il e, stearyt dinetihyt
5-di net hyl -1 - hexi n- 3- ol | e, the foll i
a3 oe, PEREY o) SHBRvAR By A e €nh W gisigens oM M
comerci alized products:  Surfynol 104, 82, 465, 485,
PPEYPAYF PR GHRRE CORTRUEN BT cat kY1 e thylEpadpresx b,

anphoteric surfactants include lauryl am no _
dagmsphyhat kyl | taaaanudi) nbehgingetaichalimettdady lagr bt gtaine.
bet ai ne, and lauryl di hydroxyethyl betaine. Mre

speci fi cal Eypecially, surfactants represented by chemical
formulas (V), (VI), (VII), (VIII), (IX), and (X) shown below

are preferable.

R1—0—(CH,CH,0)hCH,COOM ------ V)

In chemical formula (V), Rl indicates an alkyi
group with 6-14 carbon atoms. The alkyl group may be branched.
h is an integer between 3 and 12. M indicates alkali metal
ion, quaternary ammonium, quaternary phbsphonium, or

alkanolamine.

CH,CO0-R”
MOSSCHCOO—RZ

In chemical formula (VI), R2 indicates an alkyl



exanpl es of anphoteric surfactants include |auryl

di met hyl am ne oxide, nyristyl dinethyl am ne oxide,
wa@anjosdi net hyl am ne oxi de, di hydroxyet hyl PELIB2D06/322900

am ne oxi de, polyoxyethyl ene coconut oil al kyl di met hyl

am ne oxi de, dinethylal kyl (coconut) betaine, and

di nmet hyl | auryl bet ai ne Ed@eci al |y, surfactants

r ese f arnu (M 1)
TEGRP) YL Y ARFAED AR0aN bAlBueLFEL pPERER G1% Beybranched.
O (CH 2CH2CO hCH2COOM (V) In chem cal formula (V)
MRIlnijhﬁii%%& exl kil laMefR gt Op WAIEWAEY GHFBBAYEL ofgaternary
The al kyl group may be branched, h is an integer
phespeeni @nank ¥ kabbiladicat es al kali netal i on,
quat er nary ammoni um quaternary phosphoni um or
al kanolamne. CHCOO R2 I (VI) MBSCHCOO R2 In
chem cal_ formoul a (VI) , R2 indicates an al kyl group

Wi th 36 ‘ . e | group..may be

br ancagd @?@%@#@al ion, quatern \r/)lll)
anmoni um quat er nary phosphoni um or al kanolam ne. In
chem cal formula (VI ), R3 indicates a hydr ocar bon

radi cal an a ky E 4 car bon
> atons. Thefrélcﬁ‘ﬁmlé:fa ufCREY Be %J%;? c%@d in 1c§1‘13
hydrocarbon radical, for example, an alkyl group with 6-14

carbon atoms. The alkyl group may be branched. k is an

integer between 5 and 20.

R4 —(OCH,CH,)jOH - (Vi)

10 In chemical formula (VIII), R4 indicates a
hydrocarbon radical, for example, an alkyl group with 6-14

carbon atoms. j is an integer between 5 and 20.

CHj
| 6
H~(OCH,CH,) ~(OCHCH,) -R ()

In chemical formula (IX), R6 indicates a
15 hydrocarbon radical, for example, an alkyl group with 6-14
carbon atoms. The alkyl group may be branched. L and p are

integers between 1 and 20.



i nteger between 5 and 20. R4 - (OCH 2C H2)JCOH (VII1)
In chemcal fornmula (VIII) , R4 indicates a
whywrossaobon radi cal, for exanple, an al kyl grecpIRM0edB322900

6-14 carbon atons, j is an integer between. 5 and 20.

CH3 H (OCH2CH2) - (CCHCH2) -R ) In chem cal fornula (IX)

, R6 indicates a hydrocarb@&®-+adical, for exanple, an

al kyl group with 6-14 carbon atons. The al kyl group

may be branched. L and p are integers between 1 and

20.1n chemhgpl f la (X) , ang.,, are integers
S 107 i1 acPH e Clg eent g

bet ween 0 an e surfac Bresent ed by

. | ; .
chem c f (Meands (V) in free acid
f or ms e}ﬁ%gthstazts(ﬁe s%r'f"g%t aﬁ?tcw%%ﬁgi f ol | owi ng
(V-1) to (V-6) cqnp be listednyNext, as the surfactant

(VI), the followipg (VI-1) -4) can be listed. CH(CHg) 2
CH2 COOCHCH( CH3) - CH)2 (M ~3) CH(CHg)2
1[giszos-
F%
q

CH2 COOCH2 CH2 CH( CHCHCH (VI 4) A
fluorinated surfqg t reprieggptied by
l |2

H e (X)

In chemical formula (X), g and r are integers
between 0 and 40.
The surfactants represented by chemical formulas
5 (V) and (VI) are shown in free acid forms below. As the

surfactant (V), the following (V-1) to (V-6) can be listed.

CHg(GH,) 1,0 (CH,GH,0) 4CH,CO0H  -(v-1)
CH3(CH2)120(CHZCH20)4CH2COOH ------ (V-2)
CHS(CHZ)120(CHZCH20)5CHZCOOH ------ (V-3)
CH,(CH,),,0(CH,CH,0),CH,COOH .. (V-4)

10



chemcal formula (A) belowis preferably used.
CF3CF2(CF 2CF2) m CH2CH2Q(CH 2CH2O H (A) In chem cal

wo ooomosa0{ A) , mindi cates an integer between BCEIRL0GA322900
and n indicates an integer between 1 and 40. Exanples
of fluorinated surfactant include a perfluoroal kyl
sul fonic acid conpound, a-®rf |uoroal kyl carvone
compound, a perfluoroal kyl phosphoric ester compound,
a perfluoroal kyl ethylene oxide adduct, and a
polyoxyalkylene et her pol yner conpound having a perf

St etgf;cacﬁgeh@mﬁ@sﬁg@m@wﬁ;zegﬂerfv_s)

| uor oal roup as a side chain has a | ow
foan1ngpropert Bd a low fluorine conmpound

bi oaccunul ati on potential and is therefore especially
preferable in terns of safety. Exanples of perf

| uoroal kyl sulfonic acid conpounds include perf

| uor oal kyl sul fonic acid and perf | uoroal kyl

23%8?%9@%”%@@# R0 o o apg_g,
per f Iuoroalky& €%¥Iate Exanpl es of
perfluoroalkyl gc ester conpounds include

per f | uor oal kyl phosphorlc ester and salt of
per fl uoroal kyl phosphoric ester.

Next, as the surfactant (VI), the following (VI-1)

to (VI-4) can be listed.

Gy oh
GH,COOCHCH,CHCHy
HO,S-CHCOOGHCH,GHCH,8
CH, CHgq

oty
CH,COOCHCH,CH,CH,CH .o (Vi-2)
HO,S-CHCOOCHCH CH,CH,CH,
CH,
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Exanpl es of pol yoxyal kyl ene et her pol ymer conpounds
havi ng a perf | uoroal kyl ether group as a side chain
wo o oskeosa pol yoxyal kyl ene et her pol ymer havi nBCEIR2e66/322900
| uor oal kyl ether group as a side chain, a sulfate ester
salt of a polyoxyal kyl ene ether polyner having a
perfl uoroal kyl et her group-&2-a side chain, and a salt
of a pol yoxyal kyl ene et her pol yner having a
perfluoroal kyl ether group as a side chain. Counter
ions of salts in the above fluorinated surfactants
include Li, Na, K, GH(C SH2CH2OH,  NH2( CH2CH2OH) 2,
and NH (CH2CH2 3. IFl uori"nat ed surfactants created
for the pres@id @@ﬁH@H(@Fﬁ?Dse avai | abl e as
sed.

conmerci al ptoducts may be u Commercially avai\ggb?

f1luori S-@HGQ@QHOH@)? Surflon S-H, S1
S-113, S-?21, S-131, 1S-132, ¥ 441, S-145 (Asahi d ass

Co., Ltd.); Fluorad EHEH fé: 95, FC- 98, FC 129,

FC- 135, FC-170C, FC 430, F€-431 (Sunitono 3M Linited);
Megaf ac F-470, F1405, F-474 (Dainippon Ink and

Chem cal s, Incorporated); Zonyl TBS, FSP, FSA,

FSN- 100, FSN, FSO 100, FSO, FS-300, UR (DuPont) ;
FT-11 O FT-250, FT-251, FT- 400S, FT-150, FT-400SW

( NEGS Co. L?ﬁgbomfgpﬂg(?pq(@m%pva Solutions, Inc.).

Anmong t hem terms r&l'1 abi I'#ty and col or

devel Weg;oﬁmgﬁﬂcﬁg@ﬂ@ﬂspznd FSO ( DuPorit )'(\é'r‘é)

especi al 8y prefer

A fluorinated surfactant represented by

chemical formula (A) below is preferably used.

CF,CF,(CF,CF,)m—CH,CH,O(CH,CH,0)nH -+ (A)

In chemical formula (A), m indicates an integér

between 0 and 10, and n indicates an integer between 1 and 40.
Examples of fluorinated surfactant include a

perfluoroalkyl sulfonic acid compound; a perfluorocalkyl
carvone compound, a perfluorcalkyl phosphoric ester
compound, a perfluorocalkyl ethylene oxide édduct, and a
polyoxyalkylene ether polymer compound having a
perfluorocalkylether group as a side chain. Among them, a
polyoxyalkylene ether polymer compound having a

perfluoroalkylether group as a side chain has a low foaming



The surface tension of a recording liquid used in the
i mge form ng apparatus according to the present

wo owensidom i s preferably 10-60 NNm  15-40 N m PGT/aR20€5/322900
preferabl e based on both wettability of the recording
medi um and nmaking a particle of liquid drop. The
viscosity of a recording |Hqusi d is preferably between

1.0 and 30 a.s , and nore preferaply between 5.0 and
OE9RS T 20K G Lt G TRy OO R CRHE R A0 he
recording liquid is preferably between 3 and 11, and
peteatiadf angblly BoeRedPre &FPSrs ald Yoraahar adors odl dierms
of nmetallic parts that contact the recording |iquid.

oEx mayfle¢y .of ot her conponents in an ink include, but

are not limted to, a resin enulsion, a pH adjuster,

anant i sept Egamfiless famgiegifd@oraal kgl duliddilcokcidncompounds
anti oxi dant, an ultraviol et absorber, an oxygen

5 i3P3QRBeper AN AANIGNT sl aBhl & 28k g AdLY raTBk8hoRy1 S
made by dispersing resin mcroparticles in water as a

S%g@éhgygus phase and may contain a di spersing agent
such"as a surfactant. The mass percentage of the resin

R SR R L T
The average particle dianmeter of the resin

iRrénepapet ehearoaddpdcrarPyxybiciaktq end essfdragoalkyl
carboxylate.

10 Examples of perfluoroalkyl phosphoric ester
compounds include perfluoroalkyl phosphoric ester and salt of
peffluoroalkyl phosphoric ester.

Examples of polyoxyalkylene ether polymer compounds
having alperfluoroalkylether group as a side chain include a

15 polyoxyalkylene ether polymer having a perfluorocalkylether
group as a side chain, a sulfate ester salt of a |
polyoxyalkylene ether polymer having a perfluorocalkylether
group as a side chain, and a salt of a polyoxyalkylene ether
polymer having a perfluoroalkylether gréup as a side chain.

20 Counter ions of salts in the above fluorinated
surfactants include Li, Na, K, NH4, NH3CH2CHéOH,

NH2 (CH2CHZ20H) 2, and NH(CH2CH20H) 3.
Fluorinated surfactants created for the present

invention or those available as commercial products may be

25 used.
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apparatuses, is preferably between 10 and 1000 nm and
nore preferably between 20 and 300 nm Exanpl es of

WO e®rnsEroparticle materials i nclude, but noeCt/ireneext2900

to, acrylic resin, vinyl acetate resin, styrene resin,
but adi ene resin, styrene-butadi ene resin, vinyl
chloride resin, styrene- aCT%Aﬁ c resin, and acrylic

silicone resin. i a c_sil sin

pr ef er abl €' O$@Eﬁ?%%§iﬂ §W8ﬁ§ %i % %%ﬂaﬁ SHF% EFH%S

i nvention or those avail abl e as_ comrercial produ

ipgyupe feeBloEGles Softléonfiet £ ald it dvaiSraBile ﬁeé?’%r S-
ermul si ons include M crogel E-1002, E-5002
l@ébyﬁehé5aCA§dhi:Gﬂaﬂsncenulét@nl:rﬁknﬂmadP£Eﬁ93CbFC—95, FC-
Ltd.); VONCOAT 4001 (acrylic resin emnulsion, Dainippon
ggnk Fartl2 Chemi-cddss, Horaooper ate4)o,, NOMGDAT So#hS4omo 3M
(styrene-acrylic resin enul sion, Dainippon Ink and

lgﬁﬁﬂbeﬁlSMeé£ﬁ£!H@M@bedF14O§AEF1@ﬂﬂ[&ihﬁb%&% Qﬁkykhg
resi nenmul sion, ZEON Corporatlon) ; Sai bi nol SK-2

c&%gﬁgééi%? r ﬁ?%&g?%}%’d zgﬁbgeﬂa@ §8Lalpghnd %‘%fqr I¥% ﬁo FSN,

acrylic resin’ent

F%ET?/ fCF§$’|a' C‘ﬁi@ QR D‘I'I}lg{}]%g %Eig)é o%%bgffgs%—zsl FT-

and #3070 éw t hyl nethacr ate olymer resin_enulsio
4UORunFTTorOr TR O0SHTHEERASS tE%Hta@@do?Ffﬁélweé@mpova

m croparticles in a resin enuIS|on is preferably

Spetgens 0. Inand ABONY thavr eipriefaralsily rigdtiabéhidySamsdecolor
20 %, and further preferably

development, Zonyl FSN, FS0-100, and FSO (DuPont) are

especially preferable.

| The surface tensicn of a recording liquid used in
the image forming apparatus according to the present invention
is preferably 10-60 N/m. 15-40 N/m is more preferable based
on both wettability of the recording medium and making a
particle of liquid drop.

The viscosity of a recording liquid is preferably
between 1.0 and 30 mPa s, and more preferably between 5.0 and
10.0 mPa s for stable spray performance;

The pH of the recording liquid is preferably
between 3 and 11, and more preferably betweén 6 and 10 to
prevent corrosion of metallic parts that contact the recording
liquid.

Examples of other components in an ink include, but

are not limited to, a resin emulsion, a pH adjuster, an
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between 1 and 10 % Wen the mass percentage of the
resin mcroparticles is less than 0.1 %, the resin

w85 may not be able to prevent cloggi ng BET/MR2P06/322900

not be able to inprove spray stability. Wen the mass
percentage of the resin mcroparticles is nore than 50
%, the preservation stabid3%y of the ink may be

reduced, The recording liquid may .al.sQ contain an
S3RCFSEDLF CObr® o FIHGIEPdes NPT i B i o 65t FEEBPHi0ant,
fungicide revents growth of bacteria, inproves _.

apr u$BFIULPHRC ARASTbeTy, aBnEXYFRR RFIHSEri Biifled Léoht

mai ntai ni ng i.nage quality. The foll owi ng substances
strapibezesed as antiseptics or fungicides: -

benzotri azol e, sodi um dehydroacetate, sodi um sorbat e,

2- pyridi ngtidoin eraisdens 08i vsdle isptdiisazalsifg resin
compound, sodi um benzoate, and pentachl or opheno

m3edbHAY + 10 d eGP RAiRG hisayi dofdn a0 pheRtabAdambiStontain
inhibitor. The rust inhibitor coats the surfaces of

: ' t c rec ] d that contact
a?ﬁggﬁé%%ﬁﬁﬁré?éﬁ1q%u%%a%a ?hgég%%gﬁ$§3ents corrosion.
The follo 'Qg subst ances may bg sed as rust ol
i nhi bi t or sTRRdTHT PSHFIFRIC SOt Ui t4idSuftgraparticles as
amoni um t hi odi gl ycol i c acid, dijsopropyl ammonium
anFerpeRenhetd ddy iHEPesFet B3 $hi i & &eSafRdemulsion is
di cycl ohexyl ammoniumnitrite. The recording liquid
preyeahlsby dogitwdan A andi dki dantThelrereaaigeorpdantle diameter
prevents corrosion by
of the resin microparticles, especially for ink jet recording

apparatuses, is preferably between 10 and 1000 nm, and more
pfeferably betweeq 20 and 300 nm.

Exampies of resin microparticle materials include,
but not limited to, acrylic resin, vinyl acetate resin,
styrene resin, butadiene resin, styrene-butadiene resin, vinyl
chloride resin, styrene-acrylic resin, and acrylic silicéne
resin. Especially, acrylic silicone resin is preferable.

Resin emulsions created for the present invention
or those available as commercial prodﬁcts may be used.

Examples of commercially available resin emulsions
include Microgel E~1002, E-5002 (styrene-acrylic resin
emulsion, Nippon Paint Co., Ltd.); VONCOAT 4001 (acrylic resin
emulsion, Dainippon Ink and Chemicals, Incorporated); VONCOAT
5454 (styrene-acrylic resin emulsion, Dainippon Ink and

Chemicals, Incorporated); SAE-1014 (styrene-acrylic resin



elimnating radical species that cause corrosion. As
t he anti oxi dant, phenolic conmpounds and am ne
wazopoimas are nmai nly used. Phenol i ¢ conpoundsPdmiai2omes22900
conmpounds such as hydroqui none and gal | ate;; and
hi ndered phenolic conpounds such as 2
,6-di -tert-butyl -p-cresol —3ﬁﬁearyl -

e%?h;égggﬁcg& {éﬂ‘;@pﬁgfox PEDA Il %233 %a@éyglc

nethylenebls (4-ethyl -6-tert-butyl phenol) , 4,
emphpapns $Btd %tqwmeatlewdwfw rﬁ%noll’)td Primal AC-22,
3-tris (2-nethyl-4-hydroxy-5- tert-butyl phenyl)
Abuﬁan@acr’yl&c Fesinnemhysid, Rohmbahdi Baé8, Comphrtyer;t -Nanocryl
4- hydr oxybenzyl ) benzene, tris (3, 5-dit-tert-butyl-
SByRFR8Ybez§a9 (a20e¥aBUE AL Ecomddrdsein, akioyo| MRk hryf@neecs. ,
(3" ,5 '"-ditert- butyl-4-hydroxyphenyl) propionate]

5 Lﬁﬁtban§ndﬁ¥ﬂdﬁﬂ caiErayndsctRettpteath JN¥1ymer resin emulsion,
- di phenyl - p- phenyl enedi am ne,” phenyl - "b-

Mg?gg%g%%?ﬁil Io_ﬁh_enyl_ a- napht hyl am ne, N, N

enyl enedi am ne, N, N

PRSI Y othaicse i

-tetranethyldlan1nod|phen nmet hane . For the latter
apRES 18 BT UFS IIpSuRds fanaP %ﬁ OcdnpBlnds % gnore
mai nly used. Sul fur conpounds i ncl ude dil auryl
prafedalplygiasnstes, Odbsardryl % hiadl guephemapeefenaiply
stearyl thiodipropionate, dinyristyl thiodipropionate,
10 bétséearylary N0 hivhdhbthyrai®es percentage of the resin
2- mer capt obenzoi m dazol e, and dilauryl sulfide.

mPRESPALE Ls] LONROUREAS tAShUGEr tf| RIMRNYWesPROSRANI § fon may not
trioctadecyl phosphite, trldecyl phosphite,
be able to prevent clogging or may not be able to improve
spray stability. When the mass percentage of the resin
microparticles is more than 50 %, the preservation stability
15 of the ink may be reduced.
The recording liquid may also contain an antiéeptic
or a fungicide. Mixing an antiseptic or a fungicide prevents
growth of bacteria, improves preservation stability, and
thereby contributes to maintaining imagé quality. The
20 following substances may be used as antiseptics or‘fungicides:
- benzotriazole, sodium dehydroacetate, sodium.sorbate, 2-
pyridinethiol-l-oxide sodium, isothiazolin compound, sodium
benzoate, and pentachlorophenol sodium.

The recording liquid may also contain a rust:

25 inhibitor. The rust inhibitor coats the surfaces of metallic
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trilauryl trithiophosphite, diphenyl isodecyl

phosphite, trinonyl phenyl phosphite, and di stearyl
w@anresuyt hritol phosphite. A s pH adj usters ceeit/aned22900

in the recording liquid, the follow ng substances may

be used: hydroxides of alkali nmetals such as |ithium

hydr oxi de, sodiunmhydroxidé7-and pot assi um hydr oxi de;

bonat f_al kal h
RGO ORRES, 2 G A PR RGPy R, “HGaFBFRERYPS
hosphoni um hydr oxi de, I|th|un1carbonate sodi um

R

1 gHBEnaRe, tRAFPRYOPFSTEDIT caPHEPEIN - arfinfedOdben1ng

di et hanol am ne and tri et hanol am ne; boric acid;
shipdtonhesrnzy drs diseqi asicuatitmhthﬂﬁQﬂH:caadddp andfite,
acetic acid. Exanples of ultraviol et absorbers include
sadbanzophenontatd,t avoal ah abhsedielryca ikeazoty i azdsepropyl
ultravi ol et absorber, a salicylate ultraviol et

ARSAT AT ni B DYANQRGRKERY €N Yk £ 2V &k 12BseEbeEngand . a
ni ckel conplex salt ultraviol et absorber. Exanples of

dggﬂgggﬁg %ﬂH&5?§M{ ety @?sorber3|nclude

rox oxypenzopnenone,

2- hydroxy ndodec oxy .benz pheno e, 2 ,
, 4- di hydro 6B%%ﬁ%yé ﬁ 'do ‘contain an

4 nethoxybenzophenone and 2 2'

antigkighiyer X e RPGpREAEARE B(%Yﬁﬂ"é% C@Frﬁéﬁ?at PYazol e
ultraviol et absorbers include 2- (2 '-hydroxy-5
eliménat ey yigshell spreeagot thay otaise2corzosihgdr oxy- 5
" -nmet hyl phenyl ) benzotriazole, 2- (2 '-hydroxy-4 '-

As the antioxidant, phenolic compounds and amine
compounds are mainly used. Phenolic compounds include
compounds such as hydroquinone and gallate; and hindered
phenolic compounds such as 2, 6-di-tert-butyl-p-cresol,
stearyl-pf-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate, 2,2’'-
methylenebis (4~-methyl-6-tert-butylphenol), 2,2’'-.
methylenebis (4-ethyl-6-tert-butylphenol), 4,4’-thiocbis(3-
methyl-6-tert-butylphenol), 1,1,3-tris(2-methyl-4-hydroxy-5-
tert-butylphenyl)butane, 1,3,5-trimethyl-2,4,6-tris(3,5-di-
tert-4-hydroxybenzyl)benzene, tris(3,5;dit—tert—butyl—4—
hydroxybenzyl)isocyanurate, and tetrakis[methyleneFB(B’,5’—di—
tert-butyl-4-hydroxyphenyl)propionate]methane. Amine
compounds include N,N’-diphenyl-p-phenylenediamine, phenyl-p-
naphthylamine, phenyl-o-naphthylamine, N,N’-f-naphthyl-p-

phenylenediamine, N,N’-diphenylethylenediamine, phenothiazine,

N, N’ -di-sec-butyl-p-phenylenediamine, and 4,4’-tetramethyl-
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oct oxyphenyl ) benzotriazole, and 2-(2'- hydroxy-3
"-tert-butyl- 5 '-nethyl phenyl )-5-chl orobenzotriazol e

woO 2xasgabes of salicylate ultraviol et absor berBCT/Ibesd2900

phenyl salicylate, p-tert-butyl phenylsalicylate, and
p- octyl phenyl salicylate . Exanples of cyanoacryl ate
ul travi ol et absorbers incldfe et hyl -2-cyano-3, 3

.- di.phenyl acryl ate, methyl - 2-cy. -3- met hyl - 3-

R B RN SR y | AVE. AR IS “Peey S TE papppounds
3- (H- nmet hoxyphenyl ) acryl ate._ Exanpl es of nicke

a88nB RRPRAUS HAPLHEPe B 8B BF L1565 | udelhrEKepBPQuUnds
(octyl phenyl). sulfide, 2,2"- tiobis

ipglode t dbbaysyphdlhdodiprapbongt e Heatiegkall thipdippopienate,
tiobis (4-tert- octyl phal ate) -2-ethyl hexyl am neni cke
lalkyl, stasue 2 thiodipabpsofidtd prdimpatiWtghalat eliipropionate,
tri et hanol am neni ckel (11) . An ink according to an

diBke8Bgl @ mettafodibetRi-asent 2 -md reyHdoen z69nt 8hAS18f and
| east water, a colorant, and a hunectant, and may al so

d&ﬂghyﬂf SuJ .ra@%osghayﬁgﬁi&ﬁgqyn&guid%ﬁﬁaé tri%h%nyl

conponents. To prepare an | e above conponent

re_dispersed or dissolved jn_an _ aqueou diu The
e e s T e S
conponents,. faor exang[e, a.sand mll, a honpgenizer, a
Cpalpuny} | EriENIQPROSBRAKEr , dbrhey lultSeEs6UAdPRP SRR 3 ng
machi ne may be used. To stir the solution, a nornma
tziheryhgehaiohi mbokaking, send rdigfdsirvdepenaghegtheitol
stirrer, or a high-speed di spersing machi ne may be
phosphite.

As pH adjusters contained in the recording liquid,
the following substances may be used: hydroxides of alkali
metals such as lithium hydroxide, sodium hydrokide, and
potassium hydroxide; carbonates of alkali metals such as
ammonium hydroxide, quaternary ammonium hydroxide, quaternary
phosphonium hydroxide, lithium carbonate, sodium carbonate,
and potassium carbonate; amines such as diethanolamine and
triethanolamine; boric acid; hydrochloric acid; nitric acid;
sulfuric acid; and acetic acid.

Examples of ultraviolet absorbers include a
benzophenone ultraviolet absorber, a benzotriazole ultraviolet
absorber, a salicylate ultraviolet absorber, a cyanocacrylate
ultraviolet absorber, and .a nickel complex salt ultraviolet

absorber.

Examples of benzophenone ultraviolet absorbers
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used. Colors of inks include, but not limted to,
yel l ow, magenta, cyan, and ink. A nulti-color inage

w@an7bss460rned with two or nore col or i nks. A PCT/JP2006/322900

full-color imge can be formed with the four color
ink. In the exenplary image form ng apparatus
configured as described ab®fe, the paper sheets 112

.ar epar.ated and fed one by one fromthe er feed

1 BF Sy aE e e arateaonunte el HEL 2 VRB Ry - £5
approxi mately vertically upward and gui ded by the
dgdpaglaiy W%@Hﬁ?@%ﬁacér petlieir heeosRPegaPNBe| £-1pdroxy-
and the counter roller 122 so as to be conveyed
df-pethexyberropnteadingg edde2o?’ t hel papdradlydapxyhénigphenone.
gui ded by the conveying guide 123 and pressed by the

tip pressimganplldseiofl denaot oidhel € orlayeriohekt ah@drbers
and then the direction of the paper sheet 112 is

16Range th apPr OXIdrROLY ' 90 He5€EFL prin 1N bensb89€az 81 AG-

bi as applying unit of a control circuit described

, _ | . _ |

N R L o T
t |t . .As | t i tivel

PRV s 1a2ripe o 2ol e anoviRpirar Rearbutyl-

formed alternately inthe paper conveying direction

>( sHBt ety air EBLPERPeREC HR X F-ace of the

conveyor belt 121. Wen the paper sheet 112 is

conveyed oftannles ofasgédcybaveyortiselicle2] abshebpaper
sheet 112 is electrostatically attracted to the
inohwéyashéetlt skAficylate, p-tert-butylphenylsalicylate, and

p-octylphenylsalicylate.

Examples of cyanocacrylate ultraviolet absorbers
include ethyl-2-cyano-3,3’-diphenylacrylate, methyl-2-cyano-3-
methyl—3—(p—methoxyphenyl)acrylate, and butyl-2-cyano-3-metyl-
3-(p- methoxyphenyl)acrylate.

Examples of nickel complex salt ultraviolet
absorbers include nickelbis(octylphenyl)sulfide, 2,2"-.
tiobis (4-tert-octylphalate)-n-butylaminenickel (II1), 2,2'-
tiobis(4-tert- octylphalate)—2—ethylhexylaminenickel(II), and
2,2’—tiobis(4—tert—octylphalate)triethanolaminenickel(II).

An ink according to an ink media set of the present
invention contains at least water, a colorant, and a humectant,
and may also include a penetrant, a surfactant, and other
Components. To prepare an ink, the above components are

dispersed or dissolved in an aqueous medium. The solution may



and thereby conveyed in the sub scanning direction as
the conveyor belt 121 turns. The recordi ng heads 107
w@zoe7/054een whil e noving the carriage 103 in tIEr/IRDIG/322900

scanni ng directions (outbound and i nbound directions)
according to an inmage signal to spray ink drops, and
record a line of imge on -t8fe paper sheet 112 that is
paused at a_position. Then, the paper sheet 112
b0 yeyEHCT af | NEFOSS ap ek (1 PIeS: ange COARGM PR nesas cxample,
line is recorded. When a recordjng conpletion signha
apgpapdsighhl & MANCIENdgetnat Pael dottlom3e®#gansf shpker, or an
paper sheet 112 has reached the inage formng area is
ulécebvend dispencamg arghinageay dreriuapcappdracstsr the
termnates the image form ng process and ejects the
spapetogsheetnddhal ita ricthagpageticatitdyitnaytivs4ingnblades,
dupl ex printing, after an inage is forned on the upper

5 magfecia stderof, thepapgh-shest dildpn Wy GhcAMnE MBI be
1S formed first) of the paper sheet 112, "t he paper
ug%get 112 is fed into the duplex unit 155 by turning

e conveyor belt 121 in the reverse direction, the

paper shee 12 is reyersed o that the _underside of
Do paper SHsde B 1PEEed tptaR 1) Pand Tod HUSFR Fiit orellow,
the space between the counter roller 122 and the
MagRPEJor CYRI4 A inkhe PapettiteRton image €aRve§etrByed
t heconveyor belt 121 at controlled timngs as
wdébctwbedr ewrtd eoloaninkageri SuXoragmdronmage can be formed
undersi de, and then the paper sheet 112 is ejected

10 wanhothdefpapetoleat dhktray 154.-

In the exemplary image forming apparatus configured
as described above, the paper sheets 112 are separated and fed
one by one from the paper feed tray 110, the separated paper
sheet 112 is fed approximately vertically upward and guided by

15 the guide 115 into the space between the conveyor belt 121 and
the counter roller 122 so as to be conveyed further, the
leading edge of the paper sheet 112 is guided by the conveying
guide 123 and pressed by the tip pressing roller 125 onto the
conveyor belt 121, and then the directién of the paper sheet

20 112 is changed approximately 90 degrees.

At this stage, an AC bias applyiné unit of a
control circuit described later applies alternating voltages
to the charging roller 126 by alternately outputting positive
and negative voltages. As a result, positively and negatively

25 charged strips with a constant width are formed alternately in
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When the exenplary inmage formng apparatus is idle,
the carriage 103 is noved into a position above the
WO swonsh4ory head mai nt enance/ cl eani ng nechani snMPAB&2006/322900
the position, the nozzle surfaces of the recording
heads 107 are covered by the caps 157 to retain
noi sture of the nozzles andlt-hereby to prevent nozzle

-cloggi ng caused by dried.ink, Wth the recordi heads
the7BeRphetP B C43ECEETT | HED U eg%ararShbEPohed’ the
to renove dried ink or air bubbles (it is called as ,
shsfare eficthoramvayeadbslet 19h) WheHe thekPaBREr sieeh 112 is
the nozzl e surfaces of the recording heads 107 during
cbhiveyeeécomtth nghehehd rgeintenaayger i 3€d, othebpapéere sheet
wi per bl ade 158. Al so, before or during an inmage

1fior Mk Ngl HEOeRs St iidak 1ySasprayest i 1o ahdeikohoegbeapelithel 2l
nozzles. Wth the above neasures, the spray

aRar ERL BN v el HBCRRET BEb headshiHY JiseBRl BhakSethe
In the exenplary image form ng apparatus configured as
descriPeg

9p Ve, .si.hce the recording head is
c@%ﬁ?yauree VJ%%? F%gggrquid drop ejecting head,
m niaturization and | ow cost be planned for the .
Mmge. for riify Hsod s neRERt L0 het it r i HPaLspRoving the
ej ecting head sanme as the above described enbodi nent
casraggei +9erigntths geishseeering HaifidHORRi dRURRQUNd and
different directions of ejection of |iquiddrop and the
inboondi dgrédigiand )chaoretingi guiah clrmdses)ignabneo spray ink
exanpl e of thermal typed head in which energy
deepHl rafg MeAts a line of image on the paper sheet 112 that
is paused at a position. Then, the paper sheet 112 is
conveyed further a specified distance, and the next line is
recorded. When a recording completion signal or a signal
indicating that the bottom edge of the paper sheet 112 has
reached the image forming area is received, the exemplary
image fbrming apparatus terminates the image forming process
and ejects the paper sheet 112 into the paper catch tray 154.
In duplex printing, after an image is formed on the
upper side (a side of the paper sheet 112 on which an image is
formed first) of the paper sheet 112, the paper sheet 112 is
fed into the duplex unit 155 by turning the conveyor belt 121
in the reverse direction, the paper sheet 112 is reversed (so
that the underside of the paper sheet 112 faces upward) and

fed again into the space between the counter roller 122 and

the conveyor belt 121, the paper sheet 112 is conveyed by the



(drive elenment) to eject liquid drop is an electric
heat conversion body is explained reference with
WO 2anss4ds/ . For the structure of the |iquid dr@pIP2006/322900
ej ecting head, a channel form ng nmenber 515 conpri sing
side wall of channel 513 is |am nated on a board 512
~having an ejecting energy -dit-br eaki ng body 511

(el ectrode. which applies ejectjing signal to the bod ,
CERYSPPBt et T ohF a%grercogslﬂcaei@‘éﬁ s @&d;ﬁeégrﬁseesgéwerr
are on1ttqu , and the nozzle plate 516 form ng the
anoippeesis fernegrioratdg vndereldharmiel thennithg reppersheet
515. In this _head, the flow direction of the ink to
tiBeisj eté¢cioad enmergytheperperonapar ttray tildd .channel 513

and a central opening axis of the nozzle 514 are

confi gur edwiaén rirghte A e rgs 1 SAGMNE dnidef epalrbhas51d. idle,
In this head, the above descri bed effect can be

5 tRltahped <5’é’ ﬂf?‘édsd'n{&gve@' fhepentpyalisiod eRelkeRhe recording

process betvieen the nozzle forn1ng part and the outer

rcunfe entlal art .of the nozzl égzn
hguchmﬁln ?n§u§§}:%ﬂ%ﬁgtﬂ?%ha%%%rgy roﬁlt%gee ec%Elon’ the
ene

[ gy br eaki ng_body 51% can be c erted nor
né’fzfznlg %‘ﬁ’f 3% O(fhghteorrﬁﬁ?F ARBFNGIES | ar'fspcaﬁared by the
kinetic energy of the flight of the ink drop
csppublired kRhAim agésthae p5 thetnazalesn a@Fi 5hﬁéﬁbxc%
by supply of ink is provided, and especially it is
prerenef iectleeliaydging caseedfbysimigd imdat | Wgtbl ehent
to the ejecting energyoutbreaking body 511. Al so, when
10 rkheraifde 1sdwdd eroMRebpBHSBY the caps 157, the nozzles are
suctioned to remove dried ink or air bubbles (it is called as
nozzle suction or head suction). The ink adhered to the
nozzle surfaces of the recording heads 107 during this
recording head maintenance is wiped off by the wiper blade 158.
15 Also, before or during an image forming process, ink is
sprayed in order to clean the nozzles. With the above
measures, the spray performance of the recording heads 107 is
maintained.
In the exemplary image formihg apparatus configured
20 as described above, since the recording head is configured
with the liquid drop ejecting head, miniaturization and low
cost can be planned for the image forming apparatus.
Next, as the liquid drop ejecting head same as the

above described embodiment using different side shooter

25 mechanism which has different directions of ejection of liquid
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is used, so-called cavitation phenonenon, in which the

ej ecting energy outbreaking body is slowy destroyed
whwoaosaeck when air bubbl es which are probl enr@TIRING/322900

edge shooter are di sappeared, can be evaded. |In other

words, in the side shooter nmechani sm when air bubbles

grow and the reach to the-ﬂﬁkzle air bubbl es

connunlc te with tnns t.he ,shr i nk e of

PP BOHRRS Thrardidipar abarech e ions Mot Ragpeas) - one
thereby lifetinme of the head relatively gets |onger.
examphe” aboviegidodivest nepfelprelikilt qnerSint PeRuFEing means
expl ai ned in.exanple applied for the inage formng
(dppaeatlisméntie tpr iajeert, lbgtidhérqy eserin iedeentrionhést

not limted to. For exanple, the present invention can

Javapplbedbddy tite dxpagentar fefgrappandttls fligkeealmul ti
device conprising printer, fax, and copy. Al so, the

present 'ny@%”ﬂﬁg1é%?ﬁc%%r@pek'gﬁetfhéﬁﬁa|dr%§'QJQEQPng head,
ejectlng apparatus using the recording liquid and

cééﬂg?f_’r%&?s&u g '55%,\%61?&?%%%%8 Qéli‘”gﬁé‘rﬁannel

orm ng paratus . ecording ne
t he_present |nven ion i | ai ned. In the
53§caﬁd% TG DRBCHr SLEMIRT 1 GHeChengrgneray
above described the inmage form ng apparatus, inmage is
opEbsrakENS PI%He ﬁlécd@éieﬁgrﬁ%u Wi G APErL Lee 81 ycbyng signal
ejecting liquid drop fromthe liquid drop ejecting
thebdteobodheand protection layer provided on the body as

necessary are omitted), and the nozzle plate 516 forming the
nozzle 514 is laminated on the channel forming member 515. 1In
this head, the flow direction of the ink to the ejection
energy operation part in the channel 513 and a central opening
axis of the nozzle 514 are configured as right angle as shown
in dotted line 517.

In this head, the above described effect can Ee
obtained by providing different water-repellent process
between the nozzle forming part and the outer circumferential
part of the nozzle plate 515. Due to a.such kind of head
structure, energy from the ejecting energy outbreaking body
511 can be converted more efficiently to the.formation of the
ink drop and kinetic energy of the flight of the ink d;op, a
structural advantage that is fast return of a meniscus by
supply of ink is provided, and especially it is more effective

in the case of using a heating element to the ejecting energy
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present invention.Here, the relationship between the
nozzl e plate, the recording liquid (herein, ink) and

w0 bw7nssaes di ng medi um (so-cal | ed nmedi a) of thepdT/arenah/322900
drop ejecting head of the present invention is
expl ai ned. A s descri bed above, the nozzle plate of
the liquid drop ejection he&dd of the present invention
has excel | ent ter re eIIenc i nk. repel | enc and
OHRBF &R b RI % d n% aPop‘:i, %ﬁ 1S+ 9& SR ORIEER é%c??fklsm
with a low surface tension is used. Mre specifically,
1a needl esptealedlast caNathtgon doleepnasjBot ildnvhégl BRet he
present invention has |ow wettability and therefore a
efeont sogsendrgn dutbrieskiogneddyot sred lowlyAdestmalesg by a
formed neni scus prevents the ink frombeing drawn to

sBBekSwEen PTEuRiNEd ebeRdi oy &fe dhrddllenstineam eagé shooter
thereby makes it possible to accurately forma dot.

¥@981§ J $0beedy 984 paper sheet (nmedium) with

om1|n “absorption rate, the posi tional accuracy of

dOtS great{g ffeCtW% tdhe 9%&{ ty oée tS oot%q: byl CQ’]nl m when
recordi ng nedpun1MA FU87 1 OW rik-& sorptionra Nk’

ApBoPRPBHET SRRLraty CBF dore) .fsoT “ efrﬁo&%&eb&e‘é? Prpllps

i mge formng area on the recording nmedi um may not be
cpmmpsgchie tHeh Hbedpspesahere asang ridwy|shripkpgpeotf e3ir

bl ank. The parts | eft blank cause irregularity or
bdbblessey of tdmpeirmtgeedéasl tgoemanbit heppey tbgrede lihfetime
o;nggs head relatively gets longer.

In the above embodiment, the present invention is
explained in example applied for the image forming apparatus
like printer, but the present invention is not limited to.

For example, the present invention can be applied to the image
forming apparatus like a multi device comprising.pfinter, fax,
and copy. Also, the present invention can be applied to'the
liquid drop ejecting apparatus using the recording liquid and
a fixing process liquid like liquid except ink and the image
forming apparatus.

Next, the recording method of the preseht invention
is explained. In the recording method of the present
invention, as the above described the image forming apparatus,
image is recorded on the recording medium (paper sheet) by

ejecting liquid drop from the liquid drop ejecting head of the

present invention.



quality. The nozzle plate of the liquid drop ejecting

headof the present invention nmakes it possible to form
walzig/osaosh hi gh positional accuracy even w t h BOT/JR2K06/322900

having a | ow surface tension; prevents irregularity or

decrease of image density; and thereby makes it

possible to forma high-qudS-ty i nage even on a paper

sheet with a |ow.ink-absorptjon rate. In.the bel ow

The'r ecor AHGEF IO REAPaRR s Br DSutER g Taceds) late,
t he recordi ng nethod of the present invention is .
theprarasding el FEcor@ergifrediuf i anE dhso$€§0sH1aI ARG UM
mat erial and.at | east one coating |layer on a surface
(sb-théledseedimt)erifaltheAl $gyid hérex emsciyar beeddphgthe
medi um may have additional |ayers. Wen the exenplary

piresentdi ngvéretidimisasexblaugbd. | A d¥urdeledMabbvan tink
of this enbodi nent for 100 ns, the anmount of the ink

nbranaf sised ontidd he o8xanatap Ye{&o0rd PR abPditUfhe present
nmeasured by a dynam ¢ scanni ng absor pt oneter was

ST DAL ADTHE fordD a B (8g bhesscncy

ween off pure
transferred onto the ex | ary recordi ng nedium at a
aBUnbBete SR G £00Ter FoUpo oISt o tiatn Bohntp 5k
m/n2, and nore preferably between 3 and 30 nl/m 2.

wWikBnat heW afiiimCeoft enEaRBT &F r'etPPur d1oxst sPesifinrlby, A

contact tinme of 100 ns is smaller than the preferable
nozzle plate of the liquid drop ejection head of the present

invention has low wettability and therefore a meniscus of an
ink is formed normally. A normally formed meniscus prevents
the ink from being drawn to one side, prevents bending of an
ink stream, and thereby makes it possible to accurately form a
dot.

When an image is formed on a paper sheet (medium)
with a low ink-absorption rate, the positional accuracy §f
dots greatly affects the quélity of the image. On a recording
medium with a low ink—absorption rate, ink drops do not spread
smoothly. Therefore, if the positional'accuracy of dots is
low, some parts in an image forming area on the reéording
medium may not be filled by the ink drops ana, as a result,
may be left blank. The parts left blank cause irregularity or
decrease of the image density, and thereby degrade the image
quality.

The nozzle plate of the liquid drop ejecting head



range, beading may occur. Wen the anount is |arger
than the preferable range, the dianeter of a recorded
wo odo7dst408ray beconme smal |l er than a preferabl e PCT/JP2006/322900
di anet er. When the exenpl ary recordi ng nedi um was
brought into contact with an ink of this enbodi nent
for 400 ns, the anount of t8fe ink transferred onto the

SHB At EET g IR RS S A i i

This value is_preferably between 4 and 40 m/m2_. The
PhFBURPSHF I PR b ARAEA DT ENEPel o Fht Gk Aevérenpl 4Py surface
recording mediumat a contact tinme of 400 ms is
tenefienabpyehen v eir@oand r30y nd¥ s reamt mor émage density;
preferably between 4 and 40 mMl/m 2 . \Wen the anount

20ld thapsbermgke purte paalsébler tdnkoat 2 High-agialtityeinkge
400 ms is snaller than the preferable range, drying

5 RedPeht Yy Vﬁ@ﬁé’ﬁ%ééﬁ‘dfﬂthcbeméwaﬂﬁjk%or'ﬁ%rﬂ&% HaYe.
appear. en the amount is larger than the preferable

range, bl eegd gﬂﬁxﬁpc%keaggfgpgl Qﬁihnﬁ§sn%%;ﬁﬁ for

i mage after dr|e may ‘beco nam c scann
absor to t er , (DSA: JAPAN APPI QPA?,gx
rﬁﬁﬁrfg ?)edéé‘ gae §ﬁ|c8é or? %&S aSﬁSFSFEs
t hat can accurately nmeasure the anmount of a |iquid
iayesi-ber Hﬁr?¥ﬁﬂ%¥ 'y short period of time. The
dynam ¢ scanni ng absorptometer directly reads the .
absor pt i onThpererwfdiad mgdiidmf £ ®neeiEosasy @femt bebeamaterial
meni scus in a capillary and automatically neasures the

10 aadpuant 1efst hend icpstd nab3aybedon Thhesurface of the base
material. Also, the exemplary recording medium may have
additional layers.

When the exemplary recording medium was brought

into contact with an ink of this embodiment for 100 ms, the

15 amount of the ink transferred onto the exemplary recording
medium measured by a dynamic scanning absorptometer was
between 2 and 40 ml/m?. This value is preferably between 3 and
30 ml/m?. The amount of pure water transferred onto the
exemplary recording medium at a contact.time of 100 ms is

20 preferably between 2 and 45 ml/m?, and more preferably between
3 and 30 ml/m?. When the amount of transferred pure water or
ink at a contact time of 100 ms 1s smaller than the preferable
range, beading may occur. When the amount is larger than the

preferable range, the diameter of a recorded ink dot may

25 Dbecome smaller than a preferable diameter.
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test sanple is shaped like a disc. The dynam c
scanni ng absorptoneter scans the test sanple by noving

wa@enorosposdabsor bi ng head spirally over the teseCEaPIGE322900

and thereby nmeasures the amount of the |iquid absorbed
at as many poi ntsas necessary. The scanning speed is
automatical ly changed accoredimg to a predeterni ned

pattern. A ljquid_supplying_head that,.supplies |iqui

P the et B0RR SR RERRY P ga T FRRh AP RERT A LAY Brougne
(registered trademark) tube to the capillary.

PSS GOGFESH e PEnildduSh Fhife sERRQIMEF foF 400 ms, the
automatically detected by an optical sensor. In the

agioovg fpdhiemamk taadaferireds catd fdcalesenmlamt erecording
(K350 series, type D, Kyowa Co., Ltd. ) was used to
miseld s enetalse raD iyt a0fd yintasnigf esrcraeth ipuyy e bsatrert cde gtk .was

The amount of transferred pure water or ink at a

pe@teaet 3t iR 6fo HAQnAs orh480vABuESigbbakhedabYy between 4
i nterpol ation, using the transferred anounts neasured

adly %bnﬁlgngtSTﬁéOH?guﬁ@CBfCBHE@C&aEEgEtrEEQFerred onto the

neasurenent was perforned in an environnenta
condi.ti on of 2 id%gree.C‘eIsius and 50 ,9RRH. <

Base .

RSB PAY> TISATOHE SnBES T & Ty &GS FE° e W @s is
mat eri al. dependi ng _on the purpose of paper. For
PEgdREPE1Ya PetdeeToR gafer InditdIy - néBe BPrRoBdSfrbaPLY
and a nonwoven fabri¢ mainly made of wood and
beymekat idc ahidodi0s mie(yn“ be Whed. thespmeunsdf opapernfhgrbed pure
made of wood pul p or recycled pul p. Exanples of wood
wattler are ih&aftbleaon¢ddtr afime of 400 ms is smaller than
the preferable range, drying property becomes insufficient
and spur marks may appear. When the amount is larger than
the preferable range, bleeding may occur and the glossiness
of an image after dried may become low.

Dynamic scanning absorptometer (DSA: JAPAN TAPPI
JOURNAL, Volume 48, May 1994, pp. 88-92, Shigenori Kuga) is an
apparatus that can accurately measure the amount of a liquid
absorbed during a very short period of time. The dynamic
scanning absorptometer directly reads fhe absorption speed of
a liquid from the movement of a meniscus in a capiilary and
automatically measures the amount of the liquid absorbed. The .
test sample is shaped like a disc.: The dynamic scanning
absorptometer scans the test sample by moving an liquid-

absorbing head spirally over the test sample and thereby

measures the amount of the liquid absorbed at as many points
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pul p (LBKP) , needl e bl eached kraft pul p ( NBKP)
NBSP, LBSP, GP,. and TMP. A s materials of recycled

w@edoppsuescycl ed papers in the |ist of standardPCT/JP2006/322900

qual ities of recycled papers of the Paper Recycling
Pronoti on Center may be used. For exanpl e,
chenicalpulp or high-yieldgdud p nade of recycl ed

ers sed as the base materi Such.recycl ed
aﬁaEmS?ﬁéud&‘*ﬁ SreBP LS EPecd (i, s SR ket RSt
nput er paper, thermal paper, and pressure-sensitive
asaeéﬁlnmtcbaﬁ)é?rse%@ﬁmage@ BRFEPaper A dgquéd papet¥ing head
such as art paper, ultra-Iightweight coated paper, and
thattspppbiesahhnn@htooahedtpapeﬁsuﬁ&tﬁSa§ObDﬁdtp@p@ia a
col or bond paper, note paper, letter paper, warpping

TREREh, (fedlytpapetradenhuR) qtabe tho peecaphehspaper ,
woody paper, supermarket flyers, simli paper,

pBYi €1 ¥hL tor rold mRaRetusan fhd kefAntiens. afbeaabemerically
materials may be used individually or in conbination.

I
oEPESEea Yy 'SP EH R PRatdr VG the 2ovd aRePined -
to fib d ti k f the fi
d@g}gﬁé%gcinmq?r PP REE aiR el chei e TP D KYoua Co.,
2) A dust renDV|ng step of renoving foreign

L§Gb§t‘dﬁ%e‘é5%%tfc% MegSHFRSERe) TNt HEAMPRBTESRPIre vater

paper by using, for exanple, a screen and a cl eaner.
or ink. The amount of transferred pure water or ink at a

contact time of 100 ms or 400 ms'isvobtained by interpolation,
using the transferred amounts measured at time points around
each contact time. The measurement was performed in an
environmental condition of 23 degree Celsius and 50 %RH.

<Base material>

Various materials may be used for the base material
depending on the purpose of paper. For example, a sheet'of
paper mainly made of_wood fibers and a nonwoven fabric mainly
made of wood and synthetic fibers may be used.

A sheet of paper may be made'of wood pulp or
recycled pulp. Examples of wood pulp are leaf bleached kraft
pulp (LBKP), needle bleached kraft pulp (NBKP), NBSP, LBSP, GP,.
and TMP.

As materials of recycled pulp, recycled papers in
the list of standard qualities of recycled papers of the Paper

Recycling Promotion Center may be used. For example, chemical



(3) A deinking step of expelling the ink separated by

a surfactant fromthe fibers by using a flotation
worswhoss4ey a . cl eani ng net hod. (4) A bl eachi nechE2h@zB322900

of bl eaching the fibers by oxidization or reduction.

When m xing recycled pulp with wood pul p,

t heper cent age of recycled—@@kp is preferably 40 % or

| ower so, that o er _does not, curl after

PRLEGPEI MF BierRar o1 Tl Freepisssy be oo

naterlal a onventlonal white grent na{ be used.
tF@rbéi%tﬁ’pﬁfeerltaﬂe f§PFb\/\Fﬁ§Y‘§lﬁ%tW§ Ry LBeeuBBENERT a
white pignment: an inorganic pignment such as
pppecs pstat exb gaincicoatedr bompuesr ey, caherwal paper, and
carbonate, kaolin, clay, talc, calciumsulfate, barium

p@élséafé-sénstlafwwpdp@m dea ;zapswr@@uw azi ptastl pagker;
zinc carbonate, satin white, alum numsilicate,

5 cHLALANBLSOUS KA R gRkChMPR ST AL 1ARINESEHM coated

silicate, synthetic silica, alun1nun1hydrOX| e,

pg'g;nméggnd idhohone, zeal hos.camanesl, #E@gageeﬁa;&b&(d

I um an organlc plg suc
P3BF ot Hy Rn& o EPBEapSUPES NARAF T Bt TP HBF anfHePPing
resin. The above substances nmay be used |nd|V|duaIIy
papern E¥MEN Mmadsen. MAdEUBndRH EhA2aPsiTz | REWagBRET usepdy
when producing the base material, a neutral rosin size
paped, f sppagw Tkt flyers, simili paper, pure-white roll paper,

10 and milk cartons. The above méterials may be used
individually or in combination.

Normally, recycled pulp is made by the
following four steps:
(1) A defibrating step of breaking down used paper into

15 fibers and separating ink from the fibers by using a
mechanical force and a chemical in a pulper.

(2) A dust removing step of removing foreign substances
(such as plastic) and dust in the used paper by using, for
example, a screen and a cleaner.

20 (3) A deinking step of expelling the ink separatéd by a
surfactant from the fibers by using a flotétion method or a
cleaning method.

(4) A bleaching method of bleaching the fibers by oxidization

or reduction.

25 When mixing recycled pulp with wood pulp, the
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paper maki ng, al kenyl succinic anhydride (ASA) , alkyl
ketene diner (AKD) , or a petroleumresin size may be

wasedosHepeci al |y, a neutral rosin size and al keny#2006/322900

succi ni c anhydride are preferable. Al kyl ketene diner
has a high sizing effect and therefore provides an
enough sizing effect with-ad0small anpount. However,
since al kyl _ketene dj mert_reduces_the friction
PESEFRFAIRIRE ofe e SSLPRABe  Bf DT ok g 38pér OF mbarehy S°
, recording paper made using al kyl ketene di mer may
thatispreduted RARST Heesgnebnveyeditearecardiag-
recordi ng apparatus . <Coating |ayer> The coati ng

| ayer contzs resn argiegmeit fahntden Honddrg base mayealsd, a
contain a surfactant and other conmponents. A s a

cBhgeBfi ona WHIAIdPlighept ORBNtbOruLA XFYLe e@bmple, the
i norgani ¢ pignent and an organi c pignment may be used.

£691 0§ XAIRL o s kBRI malabe. uheaVys GalHiv® pakhenat ean

preci pitated cal cium Carbonate, calciumsulfite,

precipitated cal cium carbonate, cal ci _
i BEPEBROUS, Spld: 5o e AHUTLNG, 14 AT WNLE rTRADBS]LND,

carbona ium dirox

cal cium hydrate, magnesium hydrate, zinc hydroxi de, o
RERIS FTEE I G BRI Cas SER T Mor G e GeiGreReLciun sultate,

Especially, kaolin provides a high gloss surface
b fimnagutintchatt idRndamo i esidea e apEide  t Eépef spkfide,
preferable. There are several types of kaolin, for
zéranpaeponate, satin white, aluminum silicate, diatomaceous
earth, calcium silicate, magnesium silicate, synthetic silica,
aluminum hydroxide, alumina, lithophone, zeolite, magnesium
carbonate, or magnesium hydrate; and an organic pigment such
as styrene plastic pigment, acrylic plastic pigment,
polyethylene, microcapsule, urea resin, or melamine resin.
The above substances may be used individually or in
combination.

As an internal sizing agent used when producing the
base material, a neutral rosin size used for neutral
papermaking, alkenyl succinic anhydride'(ASA), alkyl ketene
dimer (AKD), or a petroleum resin size may be used.
Especially, a neutral rosin size and alkenyl.succinic
anhydride are preferable. Alkyl ketene dimer has a high
sizing effect and therefore provides an enough sizing effect

with a small amount. However, since alkyl ketene dimer

reduces the friction coefficient of the surface of recording
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del am nat ed kaol in, calcined kaolin, and engi neered
kaolin made by surface nodification. To provide a high

w@bmssswes f ace, the nmass percentage of a type BET/IP2006/322900

kaolin, in which 80 or nore nmass percent of particles
have a dianmeter of 2 mmor smaller, in the total
anmount of kaolin is preferaldly 50 percent or nore, The

mass ratip of the binder to kaolin in the_coatin ,
PRRGEr (PPN erkdiaF9the: BaPST fm?‘":’ﬁe HHY F&%Yg ﬁiﬁge“e dimer
kaolin is |ower than 50, sufficient glossiness may not
mp¥oBeasfed. S réiens bgdngpeenyexed iifi @n dnkhaeanbaperding
of kaolin. However, when the fluidity and the

apheckens ng property of kaolin under a high shearing

force are taken into account, the nmass ratio of kaolin

i's preferattyatdhgpnayewsr in terns of coatability. As
an organic pignent, a water-soluble dispersion of, for

exanpl e, STHéQﬂﬁﬁﬁﬁkﬁh%?e?oggﬁyﬁfﬁsQ@@mqﬂéﬁ%’and a binder,
styrenebut adi ene copol yner particles, polystyrene

BbeS Fhan e R SLERE-RAN A HPR SEBRE T
f ' ' ' he t.otal t
amount of an organl%ﬁglgnent in the total amoun

of '

pi gment i % e QytROT I RSN 2X28 Ragkure of
percent. An organic pignment as described above has a
a§pé@@¥@%ﬁ¥ﬁzﬂﬁ9ﬁﬁqto@@ﬂ ?ﬁaﬁr$4ﬁﬂc(ﬁl§m$mtn@ﬁgaﬁﬁcused-

pi gmrent and therefore provides a thick, high-gloss

coating | ayer draripig,akgodincoadkhi lHeawy khlthemnmagsbonate,
percentage of an organic pignent is
precipitated calcium carbonate, calcium sulfite, amorphous
silica, alumina, titanium white, magnesium carbonate, titanium
dioxide, aluminum hydroxide, calcium hydrate, magnesium
hydrate, zinc hydroxide, or chlorite may be used as an
inorganic pigment. Especially, kaolin provides a high gloss
surface similar to that of an offset paper and is therefore
preferable.

There are several types of kaolin, for example,
delaminated kaolin, calcined kaolin, and engineered kaolin
made by surface modification. To provide a high gloss surface,
the mass percentage of a type of kaolin, in which‘80 or more
mass pefcent of particles have a diameter of 2 um or smaller,
in the total amount of kaolin is preferably 50 percent or more.

The mass ratio of the binder to kaolin in the

Coating layer is preferably 100:50. If the mass ratio of

kaolin is lower than 50, sufficient glossiness may not be



| ess than 2 percent, a desired effect is not obtained.
If the mass percentage of an organic pignment is nore
wo bmnvooper cent, the fluidity of a coating |iPgi/aP2006/322900
beconmes too low and, as a result, the efficiency of a
coati ng process decreases and the operational costs
i ncrease. Organi c pignentsian be divided into severa
pes according to their partlcje shap sol i d-shape, .
oi%ﬁ%wish Trid #6ugRRGHE Shape™ FrdS &?}Feéﬁoanbo%ﬁ kaolin.
bal ance betmeen the gl ossiness, coatability, and
Hpwavert ywhen Lheodtlivagitygand, tbﬁuﬁhﬁﬁh%§lﬂggﬁﬁﬁpehéyl%@
hol | ow- shaped particles with a void percentage of 40
kpettentndsr ke ghgth ahdaahngvioage aicanetken ohtbebweemt, the
0.2 and 3.0 nmis preferable. As a binder, a

mwakerabasesk newlnn ssppebesaibly BREGr ABwarWahet e has eskt
resin, a water-soluble resin or a water-dispersible

5  cbSELB:i Y., be used. Any type of water-based resin may
be used ependlng on the purpose. For exanple, the

fol |l ow ng ter-hased resins > vigh .
al cohol ; X%Ddlfngﬁn I?vrgmyfl{mlcgﬁi %g%g%ﬂghg 1¥£er51on
ani on- nodi f i ed onV|n | al cohol, cation

ed

bol §9Fn§/¥alna‘?]€ah&|tyr8Pea %F%Jrl‘r’ro%‘?ﬁqlé’é‘eﬁoPWFﬁ%{es' styrene-
al cohol ; pol yuret hane; pol yvinyl pyrrolidone; a

bﬁﬁéﬁi?%@ FRIPSANMS] PEYFﬁ@l?ﬁoh@@%ﬂﬁﬂYﬁﬁ§3p§?§§Fﬁ9?sr cr
pyrrol i donevi nyl acetate copol ynmer, vinyl

pp¥ye dhy deme - mEtiplsami poe¢ hysedet der pbave copahyarer,

guat erni zed vi nyl pyrrolidonedi net hyl am noet hyl

10 pHBhEARES Yhay) e Reldy Bl cofbiNhtdn.

The amount of an organic pigment in the total
amount of pigment in the coating layer is preferably 2-20 mass
percent. An organic pigment as described above has a specific
gravity lower than that of an inorganic pigment and therefore

15 provides a thick, high-gloss coating layer having a good
coatability. If the mass percentage of an organic pigment is
less than 2 percent, a desired effect is not obtained. If the
mass percentage of an organic pigment is more than 20 percent,
the fluidity of a coating liquid becomes too low and, as a

20 result, the efficiency of a coating process decreases and the
operational costs increase.

Organic pigments can be divided into several types
according to their particle shapes: solid-shape, hollow-shape,

and doughnut-shape. To achieve a good balance between the

25 glossiness, coatability, and fluidity of a coating liquid, an



10

15

20

25

pyrrol i done-nethacryl am de propyl trimethyl amoni um
chl oride copol yner; cellul ose such as carboxynet hyl
wazlor/ossaee, hydroxyet hyl cellul ose, or PCT/JP2006/322900
hydr oxypr opyl cel | ul ose; nodified cellul ose such as
cationi zed hydroxyethyl cellul ose; polyester,
pol yacrylic acid (ester) ,-hetamne resin, or nodified
ver sions, of these substances; synthetic resin.nade of
SEGPHESt B FOTSo IOt BoLORBT SHAYED A tHer S4ber anteld
such as polg (nmetha) acrylic acid, poly (nmetha)
peeephaptdeot odQ diezsendt erchioheb r3fl &veégageafépmeter of
sel f-denatured starch, cationized starch, other '
betdiethed. 3tand hed) yooligephgfenabbxi de, pol yacrylic acid
soda, and alginic acid soda. The above substances may

be used ingiyiguaddy, o watomlisedt reBinATBNgréherably used.
above substances, polyvinyl alcohol, cation-nodified

pol yvinyl  akcoholye.aeklaly prdifii ed polapddhAakceBeln or a
pol yester,” pol yurethane, and pol yest er- pol yeur et hane

w%%%%%éggr eJt%lebfes gﬁeegsi. '%Llnméypggf 1%%(?' € ZinS/_ g.s;garers o(f.f Hﬁger—based

in ption r type of Wwate persi

resin may be used dependi ng on the purpose. For

TERARPFEY PR TS 1SRRG LRA! BF F RperSiRiE -+ o PRs SHEgPbe the
used: polyvinyl acetate, ethylenepolyvinyl acetate
fedporiynarvatRl yRsaderesinsyrayiebe (Yaadiapodavyhvé aseehpol; a
copol ynmer, (metha) acrylic ester polyner, polyvinyl
madeéfaed- p¢ hetita)l adrophiod aorcd §esireron-owpldlfyeer polyvinyl
styrene-but adi ene copol yner, an et hyl ene-propyl ene
agepabyretation-modified polyvinyl alcohol, or acetal-modified
polyvinyl alcohol; polyurethane; polyvinyl pyrrolidone; a
modified polyvinyl pyrrolidone such as polyvinyl pyrrolidone-
vinyl acetate copolymer, vinyl pyrrolidone-dimethylaminoethyl
methacrylate copolymer, quaternized vinyl pyrrolidone-
dimethylaminoethyl methacrylate copolymer, or vinyl
pyrrolidone-methacrylamide propyl trimethyl ammonium chloride
copolymer; cellulose such as carboxymethyl cellulose,
hydroxyethyl cellulose, or hydroxypropylcellulose; modified
cellulose such as cationized hydroxyethyl cellulose; polyester,
polyacrylic acid (ester), melamine resin, or modified versions
of these substances; synthetic resin made of polyester-
polyeurethane copolymer; and other substances such as
poly(metha)acrylic acid, poly (metha)acrylamide, oxidized

starch, phosphorylated starch, self-denatured starch,

cationized starch, other modified starches, polyethylene oxide,



pol yvi nyl ether, and silicone-acrylic copolyner. A
wat er di spersible resin nmay contain a cross-Iinking

wazenvssgech as net hyl ol nel am ne, net hyl ol PCT/JP2006/322900
hydr oxypr opyl ene urea, or isocyanate. Al so, a
sel f-crosslinking copol yner containing a unit of
met hyl ol acryl am de may beifsed as a water-di spersible
resin. Two .or, nore of the ter-di spersible sin
FOOYRRF B O SR bEPeBTHLS 1S Bh AP me ThFhEBRE s
rati o of the water-based resin to the pignent in the
stOSERRGET Y b Ysesk déngbrydvaibo ¢ foForgdnaghainor e
preferably 3:.100 to 50:100. The anpunt of the
wat er basedAmnesg rilien abeyec abshgnt¢eserpdly vdetydr ailpedosp
that theliquid-absorption rate of a recordi ng nedi um
dagliba-mbdhf Ted s8Giihiye Babgeol Wetetal-modified polyvinyl
wat er - di spersi bl e colorant is used, whether to mx a

5 aQ%Eh@PLCp&iﬁﬁﬁﬂé%ycﬁﬁﬂgﬁﬂgthﬁné!“%AHFﬂgyyés%erbepéﬁrethane
For exanple, primary fo tertiary amnes that react
' fonic a.C - ) 1 00, g .

Pl St PSR BRI P eatls BE) B QERMR e don
and forminsoluble salt; or a nononer, oligoner, or
56Pymer of quarternary anmoni um salt may be used.
Among them an oligoner and a polynmer of quarternary

ammoni um sAPY BRe &fpeeterrGiprer eiRls o548 RayabPponfed
organi ¢ conmpound, the follow ng substances may be
depedding net hgheamureosgi- c hFor odwaie ke pdihec ndénwane, water—
di met hyl-am ne- ammoni a- epi chl or ohydrin

10 dispersible resins may be used: polyvinyl acetate, ethylene-
polyvinyl acetate copolymer, polystyrene, styrene-
(metha)acrylic ester copolymer, (metha)acrylic ester polymer,
polyvinyl acetate-(metha)acrylic acid (ester) copolymer,
styrene-butadiene copolymer, an ethylene-propylene copolymer,

15 polyvinyl ether, and silicone-acrylic copolymer. . A water-
dispersible resin may contain a cross-linking agent such'as
methylol melamine, methylol hydroxypropylene urea, or
isocyanate. Also, a self—crosslinking copolymer containing a
unit of methylol acrylamide may be used.as a water-dispersible

20 resin. Two or more of the water—dispersiblé resins described
above may be used at the same time. |

The mass ratio of the water-based resin to the

pigment in the coating layer is preferably 2:100 to 100:100,

and more preferably 3:100 to 50:100. The amount of the water-

25 based resin in the coating layer is determined so that the
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condensate, poly (trimethyl am noethyl-nethacryl ate
nmet hyl sul fate) , diallylam ne

whywroshabor i de- acryl arni de copol ynmer, poly PCT/JP2006/322900

(di al Iyl am ne hydrochl ori de-sul fur dioxide) |,
pol yal | yl am ne hydrochlorid, poly (allylamne
hydr ochl ori ddi al | yl am ne hyidrochl ori de) ,

acryl.am de-di al | yl am ne copol I, _polyvinylam ne, ..

18 BHORy RBr O T LAt amedes AP CYATHI AU AL Gt thin 2
chl ori de-urea-formal dehyde condensate, polyal kyl ene
speryahfnBaM¥®yandi ami de anmoni um salt consensat e,

di met hyl dial.l yl anmoni um chl oride, poly diallyl

met hyl am Feehya nedidrodideerpoble (e ladapit disneshyl whether
amoni um chloride) , poly (diallyl dinmethyl amoni um
tehheki decstd dniic drepeinde) compobyd (Th alHey biddaet byl optional.
amoni um chl ori de-di al | yl am nehydrochl ori de

Feer b¥ahbYe) prady 30 derdi sty Vimdid etk 28ERAI YMh
chl ori de copol ynmer, acryl ate-acryl am de-diallyl am ne

I Rg§ C %g th 4 'JH n :

, . XY 1’ r . gT f
BLRORER: SFot e rontiye ofdd Y A Broger, g o atrect
and nodi fied pol yet hyl eni m ne IK%%en oxige. The,
9XBofE ShLRTICE Ty bE GEEASP A dudivl §gr TP tnsoluble
conbination. It is preferable to use a cationic
SBLHANPE @ OTRIAMFE WA IETE B 7| RVITMET W& GRETERERARY
di met hyl anmi neepi chl orohydri n pol ycondensate or
apobpatmysaht meayhydr oskdoer | namgl Ehearat iaoniod igpgani and a
compound with a relatively-high nol ecul ar wei ght such
pasypekyof dyahtyd rich metdiylondnmDsalm ebkoesgdegianly preferable.
conbi nati on. Conpared with a case where only one

As a cationic organic compound, the following

substances may be used: dimethylamine-epichlorohydrin
polycondensate, dimethylamine-ammonia-epichlorohydrin
condensate, poly (trimethyl aminoethyl-methacrylate
methylsulfate), diallylamine hydrochloride-acrylamide
copolymer, poly (diallylamine hydrochloride-sulfur dioxide),
polyallylamine hydrochlorid, poly (allylamine hydrochlorid-
diallylamine hydrochloride), acrylamide-diallylamine copolymer,
polyvinylamine copolymer, dicyandiamide, dicyandiamide-
ammonium chloride-urea-formaldehyde condensate, poiyalkylene
polyamine-dicyandiamide ammonium salt consensate, dimethyl
diallyl ammonium chloride, poly diallyl methyl amine
hydrochloride, poly (diallyl dimethyl ammonium chloride), poly

(diallyl dimethyl ammonium chloride-sulfur dioxide), poly

(diallyl dimethyl ammonium chloride-diallyl amine
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cationic organic conpound is used, using cationic
organi ¢ conpounds i n conbi nation inproves i nage

walznghiposand reduces feathering. The equi val eneCruR2g#6322900

of cation in a cationic organic conpound obtai ned by
the colloid titration nethod (perforned using
pol yvi nyl potassi um sul fat€/@nd. tol uidine blue) is

preferably between 3 and 8 neq/g, Wth _an_equival ent

e oD LR R PSS P Bge St ROSTI G o ALbEBarT he
cationic organic conpound falls wthin a preferable .
argegeun| ghigwel die £OPOANBIRE  of CERER RAGRY ISR dRergpt Lpd amine
cation, the cationic organic conmpound is diluted with
hyidstichlat kde wedperl yse i, hgblyaehgbéndnigent erhylenihéne

sol ution becones 0.1 mass percent. No pH control is

deefrifat ied. dheh dy adegasnti nBBEs1 et hearkhmoddiféear gani ¢
conmpound is preferably between 0.3 and 2.0 g/nR2.1f the

p@we@ﬁ?%ﬁ{mﬂ?ésalqﬁa;ﬂea% eatheni orid gave GRPREHAM:L Smay be
lower than 0.3 g/n2, sufficient inprovenent in inmage

%%gskh¥igp%u§ f iég g ;g%§%?85£9gnin feat heri ng may not

€ achieved. y sur nay be used dependi ng on
t he purpose, For e a% ,an anion surfactant, a,.

cation SurFactaREC RTERIEnoPelrE SurTddian CTgpIAC compound
noni oni ¢ surfactant may be used. Anpng the above
wiEhf gctantBolerH@ @’ﬁiléh§ui5fl‘é]ét%tdlir%e%é@éé@ilﬁﬁry
preferable. Adding a surfactant inproves water
epéshdbantedain mdnsiongeotagn drayel yalid lehénebhiydrochlorid
reduces _
and a cationic organic compound with a relatively-high
molecular weight such as poly (diallyl dimethyl ammonium
chloride) in combination. Compared with a case where only one
cationic organic compound is used, using cationic organic
compounds in combination improves image density and reduces
feathering.

The equivalent weight of cation in a cationic
organic compéund obtained by the colloid titration method
(performed using polyvinyl potassium sulfate and toluidine
blue) is preferably between 3 and 8 meg/g. With an equivalent
weight in the above range, the dry deposit mass of the
cationic organic compound falls within a preferable range. In
the measurement of the equivalent weight of cation, the
cationic organic compound is diluted with distillated water so

that the solid content in the solution becomes 0.1 mass

percent. No pH control is performed.
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bl eedi ng. For exanple, the foll ow ng nonionic
surfactants may be used: hi gher al cohol ethyl ene oxide

wazibwoss4osal Kyl phenol et hyl ene oxi de adduct, f ardyIR0062322900

et hyl ene oxi de adduct, pol yhydric al cohol fatty acid
ester ethyl ene oxide adduct, higher aliphatic am ne
et hyl ene oxi de adduct, fattA/’-acid am de et hyl ene oxi de

adduct, fatt il ethylene oxid dduct,. et.hyl ene_,

oxi de addu@?g St ﬂe,Po;y?dltyb‘FBByPgn egl%&"%%ﬁlrgﬁalc

oxi de adduct,%flycerol fatty acid ester, )

cpeRPERE yihreiefie iy batwaedst ef , anbrdilt 61/ms of bitthen dry
fatty acid ester, sucrose fatty acid ester, polyhydric
daboehol maskydf etheercatandial &agah o grenpfoaindy iscildwer than
am de. The above substances may be used individually

0B gymtomviffacient Bapydyehdrr dlncahabei 8enoityidrid ed
to a specifictype and any type of polyhydric al coho

STRY 1 Bee M eLb HRRERGA g QQaEﬂgrPMéQ&ﬁﬁmeobeeééHPEGed.

gl ycerol, trimethyl ol propane, pentaerythrite,

bigt Q) . _ .
2ot sy S HRte i e mth Shpentio 0RO irpose. For
SRR i e SEETEREA Bt chiCAHED CHETHELGRE oF

solubility is not affected. The percentage of the
ﬁ@Bh%’é%@Cpéqrfia§tSP§f ePab? yIHO-GIErc s faFtpBheray e used.
hydr ophi | e-1i pophi |l e bal ance (HLB) of a nonionic
Buoh@ctrentabayepseftérabbyt betavwemidndied st5faananhorse
preferably between 7 and 13.

especially preferable. Adding a surfactant improves water
resistance and density of an image, and thereby reduces
bleeding.

For example, the following nonionic surfactants may
be used: higher alcohol ethylene oxide adduct, alkylphenol
ethylene oxide adduct, fatty acid ethylene oxide .adduct,
polyhydric alcohol fatty acid ester ethylene oxide adduct,
higher aliphatic amine ethylene oxide adduct, fatty acid amide
ethylene oxide adduct, fatty oil ethylene oxide adduct,
ethylene oxide adduct of fat, polypropylene glycol ethylene
oxide adduct, glycerol fatty acid ester, pentaerythritol fatty
acid ester, sorbitol-sorbitan fatty acid ester, sucrose fatty
acid ester, polyhydric alcohol alkyl ether, and alkanolamine
fatty acid amide. The above substances may be used

individually or in combination.

Polyhydric alcohol is not limited to a specific



The mass ratio of the surfactant to the cationic

organi ¢ conpound is preferably 0:100 to 10: 100, and
worgofmes erably 0. 1: 100 to 1: 100. O her conpOorEnNIPR00322900

al so be added to the coating layer to the extent that

Its advant ageous effects are not underm ned. Exanples

of other conponents includ&8additives such as an

al um na powder, a _pH adjuster, an. antiseptic agent, .
C5RA S AN GHEa e, PRREMTY ot GOy AEdgPEhBoRoatsrRpding
layer is not limted to a specific nethod. For
opxbhp| rRUrRYRE c AR RYAMBYRr FECHE fotFdaepylolpropane,
i mpregnating.the base naterial with a coating |iquid
pentbyrwppt eng serbaatil pgot i spurabgeo maye bbaseeduat eftlaylene
For the inpregnation or application of a coating

okl §¢li Sl tC aRfyebeS HEHe ABy ar SEIuteERg @N@larsi 8€ PEE$Send oxide
gate roll size press, a filmtransfer size press, a

5 wRERAS, COBLElencd JxQHE08LER . 2 &bty el ©xGaat 8F . b@F yene

curtaln coater may be used. S0,” using a conventiona

o33 BISI% BBBLe koLl BL2E BN 8013 1 L LEANS Rlcea.

Sl Ze press acne 0 a paper
| mMpregnation or_a pIicaLion of a coating liguid
Th AP SIRE RIS AT PEnESD T TheHriocds ST TREFRLY ST hpercent
specific limt to the anount of a coating |iquid on
orhéowrmse e Myl oPhéhevEIDORIHE & H1glgnegnt(BRE) ot &
coating liquid on the base material is preferably
nbeioebn Hir¥artdn20ig/ pRefamblprietpreehedabhg bet wesh rore
and 15
10 preferably between 7 and 13.

The mass ratio of the surfactant to the cationic
organic compound is preferably 0:100 to 10:100, and more
preferably 0.1:100 to 1:100.

Other components may also be added to the coating

15 layer to the extent that its advantageous effects are not
undermined. Examples of other components include additives
such as an alumina powder, a pH adjuster, an antiseptic agent,
and an antioxidant.

The method of forming the coating layer is not

20 limited to a specific method. For example, the coating layer
may be formed by impregnating the base material with a coating
liquid or by applying a coating liquid to the base material.
For the impregnation or application of a coating liquid, a

coater such as a conventional size press, a gate roll size

25 press, a film transfer size press, a blade coater, a rod
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g/ n2. After the inpregnation or application of a
coating liquid, the coating liquid my be dried. The

wao swpesaosire for this drying process is pref eredi/§P2006/322900

bet ween 100 and 250 degree Cel sius, but is not limted
to the specific range. The exenplary recordi ng nmedi um
used in the recordi ng net kd®-of the present invention
may al so have a back |ayer on the back of the base
C%%%F i D Hid KHREr CPalEFs PRtwBH ¥HE FR8EShafaY kg used.
and the coating |ayer or between the base material and
AlRe, bagikng @ eqonvansdonagl ppbteRI8AS/| &y SRrtAayobe size press,
provi ded on the coating layer. Each of the |layers may
obeacbHitposethrffeoneikaypress amtdahmde tloagepapetmédieine for
case that absorbency of liquid is within the above
than@gp BéghdMeIH icdN apbNecEeLoHr B NG rREituAguseduid hde
recordi ng nmet hod of the present invention nmay be
iRPPORE chid | o Bvaihabl 8-coat g fapgr, for of fset
printing, coated paper for gravure other than
recor di ng diumused _for.knk jet.lt | referapl e
t hat grapLﬁgEﬁs of> the® %E%#%ﬁr%f%ﬁﬁﬁ%ﬂﬁiggeamPHn h%f
recordipng method of the present invention is_between
CBALARY DB MOP FhAnBASE M &y t HRHeEBg) nthe §14%
easy to produce poor transportation that the recording
CABEEREN @E T|gFéadohignedvrly Bfe Pascangperiali bn preferably
course so that there is no strength. Wen the granmage
betwedre 0 crardi 2§ neuf uraric rovwer preéar@5Dyg/atRearhd and 15
recordi ng nedi um cannot finish turning in a curve part

gfi® t hanwey ehet hept&anNaNoH alr apptUEBLoB®Ef a coating
liquid, the coating liquid may be dried. The temperature for
this drying process is preferably between 100 and 250 degree
Celsius, but is not limited to the specific range.

The exemplary recording medium used in the
recording method of the present invention may also have a back
layer on the back of the base material, and other layers
between the base material and the coating layer or between the
base material and the back layer. Also, a protective layer
may be provided on the coating layer. Each of the layers may

be composed of one layer or multiple layers.

In the case that absorbency of liquid is within the .

above range of invention, the recording medium used in the
recording method of the present invention may be commercially
available coated paper for offset printing, coated paper for

gravure other than recording medium used for ink jet.
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that the strength of paper becones too strong thereby
it is easy to produce poor transportation that the

w0 swonsh4ory medi um i s cl ogged. Detail ed enbodi netit/sP2066/322900

the present invention are described bel ow. However,
the present invention is not limted to the
specifically disclosed enbadi-rent s. (Preparation
exanmple 1 %F atlon of d|s erS|on

nicropartl rﬁPH& &BﬁbeQ 3£§ﬁ?n ecordlng

ignent- To prepare a dispersion of o
medé rppaFed clestheomeaionriaggamebpp rOfprﬁhiialPé‘@?&ﬁF nénvention
pignent, the.air in a IL flask with a nechanica
1stbeteeena5®hﬁnhﬁw@@ém a Wher dgersgassantiesn tabe/m’a it is
reflux tube, and a dropping funnel was repl aced

el f b6l pRbédyceMgdd mMitkbagpBrgasion thdd thleagkcv¥@8ing medium
charged with 11.2 g of styrene, 2.8 g of acrylic acid,

i%cho? g@h baund w@%tgﬁcéykﬁéﬁspﬁrééﬂidﬁ Bak¥et BY! 8L there

gl yco nethacrylate 4.0 g of styrene macr oner

igT%ggg? H&%n Fran?aﬂg e $¥3éﬁé r%ggrgl %&ym is

nercap anol and at ur e Was raise
m ed solutlon of 1

Bk Ceizéégi of e, K '
o ERer SR, (R r ShTady SRalbn Bethet Jemr% turning
nmet hacryl ate, 36.0 g of polyethylene glyco
lﬁe?hﬁBFW Rt 60 Ghg UﬁYh9§r’é&%e§WSWﬂiﬁﬁéP9| aperse so
36.0 g of styrene nmacroner (Toagosei Co., Ltd., brand
thanethé§SEmengt&.@fgpepenebea@n©@twauudt;oﬁg4tgenéby it is
azobi sdi net hyl val eronitrile, and
easy to produce poor transportation that the recording medium
is clogged.

Detailed embodiments of the present invention are .
described below. However, the present invention is not
limited to the specifically disclosed embodiments.

(Preparation example 1)

- Preparation of dispersion of polymer
microparticles containing copper phthalocyanine pigment-

To prepare a dispersion of polymer microparticles
containing a copper phthalocyanine pigment, the air in a 1L
flask with a mechanical stirrer, a thermometer, a hitrogen gas
inlet tube, a reflux tube, and a dropping'funnel was replaced
sufficiently with nitrogen gas; the 1L flask was charged with
11.2 g of styrene, 2.8 g of acrylic acid, 12.0 g of lauryl
methacrylate, 4.0 g of polyethylene glycol methacrylate, 4.0 g

of styrene macromer (Toagosei Co., Ltd., brand name: AS-6),
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18.0 g of nethyl ethyl ketone was dripped into the IL
flask for 2.5 hours. After the dripping was conpl eted,

w@2m7REdosol uti on of 0.8 g of PCT/JP2006/322900

azobi sdi net hyl val eronitrile and 18.0 g of nethyl ethyl
ket one was dripped into the IL flask for 0.5 hours.
The resulting solution was &t ured for 1 hour at the

t erature of 65 de e |SI

=550l SaFnet TV AT ErPre RS e ae“%oeraﬁgrsovuf. Faised
and then the_sol uti on was natured further for ogr

tRf Par denES? et 015 -st GpFRd, 23U oLty Oft P19P

ketone was put into the IL flask. As a result, 800 g
sefyrpokyn@? - 3of i @eryiltith actdnckdt r&itd of 3RUBGLmass %

was obtai ned. A portion of the obtained pol yner
methdtirgobav@s 3B .itked aidpblgetlydie aylsrcaje mebhaculydate, 60.0
wei ght (Mnv) was measured by gel perneation

gCBFEO Legk A slcahdarg1ape) Y5t yo enef seh¥ent: macromer
tetra ydr uran) . The wei ght -average nol ecul ar wei ght

?8@’5‘990‘9‘%6 289081 n %Hﬁaoﬁé 24 necs Rolyagr

0 copper Iocyanlne plgnent 13.6

L pot SSIU ydro sol.ut.i Q
“%\gf:ﬁ#ogﬁmolwet% Tk A T
re m xed and stlrred suff|C|entIy The resultin
1§u959aﬂ§em%%ﬁy4qﬁ55§édk?GOP?n%%SLEﬁ%RfQQN%”FPl geel gbf}aSk
MII (Noritake Co., Limted, brand nane: NR-84A) . The
folyt di- heldopast e was put in 200 g of ion-exchanged water
and stirred. Methyl ethyl ketone and water in the

“liquid wasAfter the dripping was completed, a mixed solution

of 0.8 g of azobisdimethylvaleronitrile and 18.0 g of methyl
ethyl ketone was dripped into the 1L flask for 0.5 hours. The
resulting solution was matured for 1 hour at the temperature
of 65 degree Celsius, 0.8 g of azobisdimethylvaleronitrile was
added to the solution, and then the solution was matured
further for 1 hour. After the reaction stopped, 364 g of
methyl ethyl ketone was put into the 1L flask. As a result,
800 g of polymer solution with a concentration of 50 mass$% was
obtained. A portion of the obtained polymer solution was
dried and its weight-average molecular weight (Mw)'was
measured by gel permeation chromatography (siandard:
polystyrene, solvent: tetrahydrofuran). The weight-average
molecular weight was 15,000.

Next, 28 g of the obtained polymer solution, 26 g

of copper phthalocyanine pigment, 13.6 g of 1 mol/L potassium



distilled away by using an evaporator. A s a result,

160 g o f polynmer mcroparticle dispersion with a cyan
w@oloonsswes obt ai ned. The solid content of the pol/yreee6/322900

m croparticle dispersion was 20.0 mass% The average

particle dianeter (D50% o f the polyner '

m croparticles in the pol yt- mcroparticle di spersion

s nmeasured wth article size distribhution
AREPYIaE Dt e Hta LBAC IRk ALD Y ke TRed 30 g of
average particle dianmeter was 93 ran. (Preparation
ionagpreanggd . wakedp aiexe Baxef andpersignd suifdciraEly. The
m croparticles containing dinmethyl quinacridone
reisgienhg Aulpstames wasc kopadedcl@ dimgensiioy whehTripole
magenta col or was prepared in substantially the sane
ROANNEL 18s (Ihei flep@eat,i oimexadplierdnd exeepNREBan) C . The
| . Pigment Red 122 was used instead o f a copper

5  Jphbhabacyapiae,H PiRntin 308 §VEr atsh-RaidHelgeqdi.afEL €ing
(D50% of the polyner mcroparticles in thé polymer

O G e el A A S i e PR
Ltd.)- The average .particle_diangter s 127 ran.
A S A R e e TR
of polynmer mcroparticles contai ning nonoazo_yel |l ow
p@ﬂgﬁ@ﬁtmicropartlcle dispersion with @ cyan color was
obtained. The solid content of the polymer microparticle

10 dispersion was 20.0 mass%.

The average particle diameter (D50%) of the polymer
microparticles in the polymer microparticle dispgrsion was
measured with a particle size distribution analyzer (Microtrac
UPA, Nikkiso Co., Ltd.). The average particle diameter was 93

15 nm.

(Preparation example 2)

- Preparation of dispersion of polymer
microparticles containing dimethyl quinacridone pigment-

A polymer microparticle dispersion with magenta

20 color was prepared in substantially the same manner as the
preparation example 1, except that C. I. Pigment Red 122 was
used instead of a copper phthalocyanine pigment.

The average particle diameter (D50%) of the polymer

microparticles in the polymer microparticle dispersion was

25 measured with a particle size distribution analyzer (Microtrac
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A polymer mcroparticle dispersion with a yellow col or

was prepared in substantially the sane manner as the
w@empasats on exanple 1 , except that C. | . Pr@QmmEr?n06/322900

Yel |l ow 74 was used instead of a copper phthal ocyani ne

pi gnent. The average particle dianeter (D50% of the

pol ymer mcroparticles in-8# polyner mcroparticle

di spersjon was neasured wth a particle size |,

Uit FiBE PRI Gl 2Er - MLEPoRT EATPAS NG giepeter was

Ltd.). The average particle dianeter was 7 6 nm

1¢Pr Bpar ati on exanple 4 ) - Preparation o f dispersion

o f carbon bl.ack processed with sulfonating agent - T

0 prepare &PrepdtidnaekadpipeBsion, 150 g o f a

commerci ally avail abl e carbon bl ack pignent (Printex

#85, Degussajrépmsaiieedoifnd46Pessiom df pdlfmleane; the

solution was mcro-dispersed with a beads mll; 15 g o

i cRBhIPEUL { &M | &rAGH G i WRSmBAIEEL T ge 1Sy $AlgHehen; and

then"the solution was Stirred for 10 hours at 140-150

degree Cel gisu.. _The ' : rE put J.0,.100

0 1 on et T aP S ¢l i Pelow

centrifuged at 12, 000 m A s aresult, a

C8IPFates (R eRwRF L ATDGHPBF ABKLAEEY it SIS BBPAFReRS the

The obtai ned carbon bl ack wet cake was di spersed_again

PrRParabien e R1lsn lex eHaRPEALIRE & -, k-hElgHest ¥aelow 74 was

solution was adjusted with |ithium hydroxide; the

useHutinsnead of a copper phthalocyanine pigment.

The average particle diameter (D50%) of the polymer
microparticles in the polymer microparticle dispersion was
measured with a particle size distribution analy;er (Microtrac
UPA, Nikkiso Co., Ltd.). The average particle diameter was 76
nm.

(Preparation example 4)

- Preparation of dispersion of carbon bléck
processed with sulfonating agent -

To prepare a carbon black dispersion; 150 g of
a commercially available carbon black pigment (Printex #85,
Degussa) was mixed in 400 ml of sulfolane; the solution was
micro-dispersed with a beads mill; 15 g of émidosulfuric
acid was added to the solution; and then the solution was
stirred for 10 hours at 140-150 degree Celsisu. The
obtained slurry was put in 1000 ml of ion-exchanged water,

and the solution was centrifuged at 12,000 rpm. As a
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was desal ted/ condensed using an ultrafilter; and then
the solution was filtered with a nylon filter wth an

waweresaopore dianeter of 1 nm. As a result, BCHIR006/322900

carbon dispersion with a pignment concentration of 10
mass% was obtai ned. The average particle dianeter.

(D50% of the mcroparti cI-eBs4—i n the carbon bl ack

di spersi on vvz}s neasured wth rt | e size

r&SSHti b Gt iSHT LaTE T FERTER &ra&tbroéb NSk i G ecdias

Ltd.). The average particle di arreter was 80 nm

obedaeet-i off hex aipled ned) carposd ipdiaadn et Gadie iwde dippersed
produce a cyan ink, 20.0 mass% of the dispersion of
apaliymemn 2i, O0dp avlt o] esncexichiamgegl ayat@pperthe pH of the
pht hal ocyani ne pignent prepared in the preparation
sNafRlod has 23jQshess Wieh it Hydrdddeanediodlsolution
8.0 mass% of glycerin, 2.0 nmass% of 2-ethyl -1,
w%sh%éQQQQb@Vco%d%n@%%S%EQB§F§n3QQt&@%a9Hk%:u%ﬁ*&*%ﬁé% the

fluorinated surfactant mass% of Proxel LV (Aveci a
$fhei300,38 20,300L8eRLLE of 3aTunglGide 0.3 TSSN0lge

am no- yI-1", "3- pr opane anoun
i on- exchan ed vvater were m x (100mass% | n tal)
D g LR Hhx s & s f Fet r S St 2 T SR 1 or

Wi th an avera%e pore dianmeter of 0.8 mm._ (Production
déggegisdop yith a pigment concentration of 10 mass% was

obtained.

The average particle diameter (D50%) of the
microparticles in the carbon black dispersion was measured
with a particle size distribution analyzer (Microtrac UPA,
Nikkiso Co., Ltd.). The average particle diameter was 80
nm.

(Production example 1)

- Production of cyan ink -

To produce a cyan ink, 20.0 mass% of the
dispersion of polymer microparticles containing a copper
phthalocyaniné pigment prepared in the preparation example
1, 23.0 mass% of 3-methyl-1,3-butanediol, 8.0 méss% of
glycerin, 2.0 mass% of 2-ethyl-1, 3-hexanediol, 2.5 mass%
of FS-300 (DuPont) used as a fluorinated surfactant, 0.2
mass% of Proxel LV (Avecia KK) used as an antiseptic or a
fungicide, 0.5 mass% of 2-amino-2-ethyl-1,3~-propanediol,

and a certain amount of ion—exchangéd water were mixed (100
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- Production of nmagenta ink - To produce a magenta

i nk, 20.0 rnass% of the dispersion of polyner
wOorzmr/ofsaed i cl es contai ni ng a di net hyl qui nacr i RONEP2006/322900

pi gment prepared in the preparation exanple 2 , 22.5

mass% of 3-nethyl -1, 3-butanediol, 9.0 mass% of

glycerin, 2.0 mass% of 2-et8bH -1, 3 hexanediol, 2.5

%.0of FS-300 (DuPont) used as I i ha
m@&é?ﬁa&f‘ar‘ho 539 %h@)r W (ﬁ@a %%‘i)ua}g‘&j As

an antiseptic or a fungicide, O 5 mass% of

membrans- Ziditieyl With3.agr GyeredicoPoEn diamedataiaf fhdnim-
of ion-exchanged water were m xed (100 mass%in

total ); and tReoduxtdpe wasmpilkt @)ed usi ng a nmenbrane
filter with an average pore dianeter of 0.8 mm.
(Producti on exapplgc8idpn- ofrpdyehtaniak yellow ink -

To produce a yellow ink, 20.0 massl of the dispersion

of polymer mrgrgpanhbe! §SmegBhaLNIAY, azevﬁoaégszeblfowhe
plgnent prepared |n t he preparation exanpl e , 24

?brs% nSQqE%%£| e'r %.2%I?%%@#@l' 888%%% qg %Zq§methyl

eri hexane

na | of. FS-3Q0 Pont ed .a fluor nated
APREIIARRE BigTats Pr&%a%%&éfﬁ% o R eRAr e sagmRle 2,

an antiseptic or a fungicide, 0.5 nmassl of

23 SrTe S5 St AYFERPY3- Gp&REETSRiCdnd Salerdss dfount

of ion-exchanged water were m xed (100 mass% in total)

glyaed inhe 2ni0x mase twas Ri-lettdrydd lusidndpexamedicdne 2.5 mass$

of FS-300 (DuPont) used as a fluorinated surfactant, 0.2

mass% of Proxel LV (Avecia KK) used as an antiseptic or a

fungicide, 0.5 mass% of 2-amino-2-ethyl-1,3-propanediol,

and a certain amount of ion-exchanged water were mixed (100
- mass% in total); and the mixture was filtered using a

membrane filter with an average pore diameter of 0.8 um.

(Production example 3)

- Production of yellow ink -

To produce a yellow ink, 20.0 mass®% of the
dispersion of polymer microparticles containing a monoazo
yellow pigment prepared in the preparation example 3, 24.5
mass% of 3-methyl-1l,3-butanediol, 8 mass% of glycerin, 2.0
mass% of 2-ethyl-1, 3-hexanediol, 2.5 mass% of FS-300
(DuPont) used as a fluorinated surfactant, 0.2 mass$% of

Proxel LV (Avecia KK) used as an antiseptic or a fungicide,

0.5 mass® of 2-amino-2-methyl-1, 3-propanediol, and a
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filter with an average pore dianeter of 0.8 mm.

(Production exanple 4 ) - Production of black ink - To
w@eodossaosa bl ack i nk, 20.0 mass% of the car bonpdi/arkos/322900

di spersion prepared in the preparation exanple 4 ,

22.5 mass% of 3-nethyl-I, 3-butanediol, 7.5 mass% of

glycerin, 2.0 mass% of 2-py¥&oli done, 2.0 rnass% of

2-ethyl- 1 , 3-hexanediol, 2.5 mass% of FS-300 .

ElPoh FrosnE B8 A TGN RAEES SO U TR ey masst

of Proxel LV (Avecia KK) used as _an antiseptic or a

iyfgteilde, a0 thes S9XSMre. ¥@isnd-Lt 12 eRschyising a membrane

3- propanedi ol., and a certai n amount of ionexchanged

hidter wartd minxedertQe pessydiamedteal f &nd tie mi xture

was filtered using a nenbrane filter wwth an average

pore di amet efPebdlGc8iom exdhplsunface tensions and

vi scosities of the inks produced in the production

exanpl es 1 threughudrtWeheoREBSHERD 1A% descri bed bel ow.
The results are shown in table 1 bel ow. <Measurenent

of Vi scosi tyz, THEULSEOS! bl £8k01 nkNEAbNKSHUEES of the

measur ed at egree Celsius wt

S SERAR s TR SRAO Bpe  Sh00 e A P amone
403 Ol S A L R A0S e AR Yor, ™ et st of
glycerin, 2.0 mass% of 2-pyrrolidone, 2.0 mass% of 2-ethyl-
1, 3-hexanediol, 2.5 mass% of FS-300 (DuPont) used as a
fluorinated surfactant, 0.2 mass% of Proxel LV (Avecia KK)
used as an antiseptic or a fungicide, 0.5 mass$% of 2-amino-
2-methyl-1, 3-propanedicl, and a certain amount of ion-
exchanged water were mixed (100 mass% in total); and the
mixture was filtered using a membrane filter with an
average pore diameter of 0.8 um.

The surface tensions and viscosities of the
inks produced in the production examples 1 through 4 were
measured as described below. The results are shown in
table 1 below.

<Measurement of viscosity>

The viscosities of the inks were measured at 25
degree Celsius with the R-500 Viscometer of Toki Sangyo Co.,

Ltd. (cone 1° 34’ «x R24, 60rpm, after 3 minutes).

<Measurement of surface tension>



nmeasured at 25 degree Celsius with a surface
tensi oneter (CBVP-Z of Kyowa Interface Science Co.,
watazPpsded ng a plati numplate. Table 1 - ProdurdT/amo@f322900
base material - A base material with a granrnage of 79
g/ m2 was produced using a fourdrinier fromO0.3 mass%
slurry made of materials i-87t-he forrmula below. In the
size press step of the papernakjn rocess, .a
oxi di zed sta%@g §6?E%?ogugggcﬁpt?ﬁ§§°85 ?ﬁelBEEewere
material. The solid content of the oxidized starch on
meRe U &se afaier g0 rR&s Celeigpma th dafUpfésehdégneismeter
pul p (LBKP) 80 rnass% Needl e bl eached kraft pulp
(CEBRPE 2@ Hysw% Pnéeirfiacat €diealcei Gw.calitonat @siimgard
name: TP-121, Ckutama Kogyo Co., Ltd.) 10 nass%
pAbgainnmmMpsekkat e 1. 0 mass% Anphoteric starch (brand
nane: Cato03210, Ni ppon NSC Ltd.) 1.0Neutral rosin size
5 (brand namg;pNeuSi ze M1 O, Harima Chemcals, Inc.) 0.3
mass% Retention aid (brand nane: NR-IILS, HYMO Co.,

-t —6—02—f-Ras St Frettettot—exenpte—i———~"r-edtety on
of recordi ng nedijufiscosits coating | Syiasewtensiansol | d
cont ent (mPa.s) (mN/m
Production 8.05 254
example 1
Production 8.09 254
example 2 -

Production 8.11 ' 25.7
example 3
Production 8.24 25.4
example 4

- Production of base material -
A base material with a grammage of 79 g/m? was
produced using a fourdrinier from 0.3 mass% slurry made of
10 materials in the formula below. In the size press stép of
the papermaking process, an oxidized starch solution was
applied on the base material. The solid content of the
oxidized starch on the base material was 1.0 g/m®.
Leaf bleached kraft pulp (LBKP) | 80 mass3
15 Needle bleached kraft pulp (NBKP) 20 mass$%
Precipitated calcium carbonate (brand name: TP-121,
Okutama Kogyo Co., Ltd.) 10 mass%
Alumiﬁum sulfate 1.0 mass%

Amphoteric starch (brand name: Cato3210, Nippon NSC Ltd.)

1.
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concentration of 60 mass% was produced by m xing 70

rnass% of clay used as a pignent in which clay 97
wormsA6abs parti cl es have a dianeter of 2 nmm orpPcTERb@r322900

30 rnass% of heavy cal ci um carbonate with an average

particle dianmeter of 1.1 mm; 8 mass% of

st yr ene- but adi ene copol yneB8enul si on, used as an

hesive, with a, glass-transition tegperatu ( . of
Rt Dorthi ) 120 TREaa8 Simp hoNpRERFE et d, | FRbsR
starch; 0.5 mass% of cal cium stearate used as an aid;
ChagBigater. 116 -prodlcé M3SSPecording nedium 1 , the
obtai ned coating liquid was applied on both sides of
thetabolven basd farendahanse: t hatl8Ly/ i PMOf Cgol LHd. )
content of the coating liquid adheres to each side

usi ng ;A 0 aglesspater; and the base material was dried
by hot air and supercal endered. (Production exanple 2

) - Producti ppredueecondiRgmpedi um 2 - A coating
liquid with a solid content concentration of 60 nmass%

was produced_b 1y X 0 0 a
rgmont ' owii ROAfeEged Co ERRe Bt athdmpiaRtns &
di anet er of

carbonate wi hg§%9£9§?§%§3£§r%?Eﬂggéggﬁi?2$g§¥eﬁgacuﬁﬂ
;7 mass% of styrene-butadi ene copol yner enul sion,
CQBERNAE 24ACRIRES PPeMaRSEh WA SgPESEUCEEN Yt Mering 70 mass?
tenperature (Tg) of -5 degree Celsius; 0.7 nmass% of
ofhedphorised as a pigment in which clay 97 mass% of
particles have a diameter of 2 pym or smaller; 30 mass% of
heavy calcium carbonate with an average particle diameter
of 1.1 pm; 8 mass% of styrene-butadiene copolymer emulsion,
used as an adhesive, with a glass-transition temperature
(Tg) of -5 degree Celsius; 1 mass% of phosphoric esterified
starch; 0.5 mass% of calcium stearate used as an aid; and
water.

To produce the recording medium 1, the obtained
coating liquid was applied on both sides of the above base
material so that 8 g/m? of solid content of the coating
liquid adheres to each side using a blade coatef; and the
base material was dried by hot air and supercalendered.

(Production example 2)

- Production of recording medium 2 -

A coating liquid with a solid content

concentration of 60 mass% was produced by mixing 70 mass$



esterified starch; 0.5 mass% of cal cium stearate used
as an aid; and water. To produce the recordi ng nmedi um
W@20070588080bt ai ned coating |iquid was applied orChar2n06/322900
si des of the above base material so that 8 g/rn2 of
solid content of the coating liquid adheres to each
side using a bl ade coater;-88+d t he base material was
dried by hot air and super.cal end reg. (Eirst .
oénfdavniRes 25| Ak PdaMenteddr HPhG mEdRYm?® 'afd Stfage
recording - By a conventional nethod, an_ink set 1
PaEfé cdpsohavige ac faamerkpedddced oF sR@lesdudl siysss of
exanple 1 , the nagenta ink produced in the production
hegaypkel2ipmt kerpehbow wikhprodavedaige thetpodductisoeter
exanple 3 , and the black ink produced in the
olfr eductimgn 7exagBke o4 wayrehepaneddikmegespetimell ieft@&ion,
on the recording medium1 with the ink set 1 (Iargest
5 ukBK d50RNShERes18epi kidh anghaRge ras@livhiban t@hRQture
dpi using a 300 dpi drop on"demand printer prototype
aratu avin l.es .wit 2zl er | uti of
GBS 52corarng re TateiBaa e, MapRhnat, Pgethole
i nvention. The hqtﬁl amount of ink per unit area for
Wald -

or, a
es&Eondary E5RSF i iPPEd O £AGC9EnG EEIrRGc oSG as an

i mges and characters were forned. (Second enbodi nent)
aid; and water.

To produce the recording medium 2, the obtained
10 coating liquid was applied on both sides of the above base
material so that 8 g/m® of solid content of the coating
liquid adheres to each side usiﬁg a blade coater; and the
base material was dried by hot air and supercalendered.
(First embodiment)
15 - Ink set, recording medium, and image
recording -
By a conventional method, an ink set 1 made up
of the cyan ink produced in the production example 1, the
magenta ink produced in the production example 2, the

20 yellow ink produced in the production example 3,'and the

black ink produced in the production example 4 was prepared.

Images were printed on the recording medium 1
with the ink set 1 (largest ink drop size: 18 pl) at an
image resolution of 600 dpi using a 300 dpi drop on demand

25 printer prototype apparatus having nozzles with a nozzle
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- Ink set, recording nedium and imge recording -

Il mages were forned in substantially the sane nmanner as
wo bw7hset enbodi ment, except that the recordi PQr/aRdiaszRI00
2 was used as a recording nmedium (Third enbodi nent) -

Ink set, recording nmedium and image recording -
Il mages were forned in subst9ntially the sane nmanner as

the_ first e i ment, except that
rgyailr&pre egbggé B&GEr REg §Pa€3rsgﬁﬁgﬂg§%%'a Sie present

name: Space DX, grammage = 56 g/ n2, N ppon Paper
inwgonsipnes ©he, total) ameandaPer Nkalbledd U itecdiad HPT a
medium 3 ) was used as a recordi ng nedium For each of
sthendecgr diodgrnmwdisuhiinitetdheor 4dér ¢ rgdrediluni-Zgldrhemages
recording nmedium 3 , the amount of transferred pure

aw@tehaaa@t@hg alRentr o@dneldr.ansf erred cyan i nk produced
in the production exanple 1 were neasured as descri bed

bel ow usi ng gsg¥bal ersCaTALAY) absor ptonmeter . The
results are shown in tab <Nbasurenent of anpunts

of transferred; $ re tercgggiﬁﬁaﬂ?apﬁ %nddxgggg

scanni ng absorp onetef > For-eac
recordi ng nmedia, the anmounts of transferred pure water
TSRATEVAA ink were

Images were formed in substantially the same
manner as the first embodiment, except that the recording
medium 2 was used as a recording medium.

(Third embodiment)

- Ink set, recording medium, and image
recording -

Images were formed in substantially the same
manner as the first embodiment, except that a commercially
available coated paper for gravure printing (brand naﬁe:
Space DX, grammage = 56 g/mz, Nibpon Paper Industries Co.,
Ltd.) (hereafter called a recording medium 3) was used as a
recording medium.

For each of the recording medium 1,'the
recording medium 2, the recording medium 3, the amount of
transferred pure water and the amount of transferred cyan
ink produced in the production example 1 were measured as
described below using a dynamic scanning absorptometer.

The results are shown in table 2.



measur ed using a dynam ¢ scanni ng absor ptoneter (K350

series, type D, Kyowa Co., Ltd.) at 25 degree Cel sius
woOHRbES4The anounts of transferred pure water BODJIJR9@B22900

ink at a contact tinme of 100 nms and 400 ns were

obt ai ned by interpolation, using the transferred

anounts nmeasured at time pdlntts around each contact

time. Table alities of .the i es_printed in the
first throughMBAErASBRBGPReRlS REPesby hF daceq -HRd pure
ternms of beadi ng, bleeding, spur marks, and
Wgit§ds iBREs $YaThd ke siliths @ mefo Rt 3 b e sprptometer>
<Beadi ng> The degree of beading in the printed green
sol i d-col or Fpugeamhsoévahaaebdvbyregerdbsgr vediien the
according to the evaluation criteria bel ow [ Eval uati on
agbuhersi lf AdanNd dreadi pgres waleer \sed anhn nage were
evenly printed. BB: Beading is slightly observed. CC

5 nBeadired uSiclear ldymekser wrdnnBPRg BreRsHtendieadi ﬂ@sos
observed. <Bleeding> The degree of bleeding of the

ri.nt.ed ckycC [ e yell o] o

BrAPEE: A7 %y e R NSt ox S0uFhi B POSFRETERISNES soemm.

T%%ag%%ﬁk g %%I%%gﬂ%§g¥f@g

pure water and cyan ink at a
contact time of 100 ms and 400 ms were obtained by

interpolation, using the transferred amounts measured at

10 time points around each contact time.

Table 2
Pure water ink production
example 1 (r=25)

Contact Contact Contact Contact

time:100ms | time:400ms | time:100ms | time:400ms
First Recording | 10.1 ml/m2 | 20.2 ml/m? | 7.2 ml/m? 14.8 ml/m?
embodiment | Medium 1
Second Recording | 25.2 ml/m? | 28.5 ml/m? | 14.6 ml/m? | 19.4 ml/m?
embodiment | Medium 2
Third Recording | 10.4 ml/m? | 21.8 mi/m? | 6.4 ml/m? 8.8 ml/m?
embodiment | Medium 3

Qualities of the images printed in the first
through third embodiments were evaluated in terms of
15 beading, bleeding, spur marks, and glossiness. The results
are shown in table 3.
<Beading>
The degree of beading in the printed green
solid-color image was evaluated by eye observation

20 according to the evaluation criteria below.
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[Evaluation criterial] AA: No bleeding is observed and
characters are clearly printed. BB: Bleeding is

W@ baoglsd4ys observed. CC. Bl eeding is clearly obeer/dos/322900

DD: Excessive bleeding is observed and outlines of
characters are blurred. <Spur marks> The degree of
spur marks in the printed-9%ages was eval uated by eye
observation cco di n?Pto t he eval]uatl on criteria

bel ow. [Eval UEY‘F‘ RAEFPReFFAFCAAZ ! No spur mark |s
observed. BB: Spur marks are observed sljghtly.
Spi? Bk PERERT el | 3P d and D@‘a‘E(cje%sfFW%buﬁarlnted-
mar ks are observed. <d ossi ness> The degree of
gl &&si ressdiofg tihe Prighteldy iclegesvaws eval uat ed by eye
observation according to the evaluation criteria
belooy. Hdamldptiorclgdtef icdsAAred mages are highly
gl ossy. BB: Images are gl ossy. CC. |Inages are not
9l 9§85y Excessive beading is observed.
<Bleeding>
The degree of bleeding of the printed black
characters in the yellow background was evaluated by eye
observation according to the evaluation criteria below.
[Evaiuation criteria]
AA: No bleeding is observed and characters are clearly
printed.
BB: Bleeding is slightly observed.
CC: Bleeding is clearly observed.
DD: Excessive bleeding is observed and outlines of
characters are blurred.
<Spur marks>
The degree of spur marks in the printed images
was evaluated by eye observation according to the
evaluation criteria below.
[Evaluation criteria]
AA: No spur mark is observed.
BB: Spur marks are observed slightly.

CC: Spur marks are clearly observed.

DD: Excessive spur marks are observed.
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Tabl e 3 The present invention is not limted to the
specifically disclosed enbodi nent, and variations and

wormrhsaet i ons may be made wit hout departing fPrPOnIR20es/322900

scope of the present invention. The present
application is based on Japanese priority application
No. 2005-327318 filed on N®Z&nber 11, 2005, and No.
2006- 025042 filed on February 1 , 2006, the entire
contents of WAFERSAP&SA&reby incorporated by
reference. CLAIMS 1 . An liquid drop ejecting head ,
conprisi ng aThezgrarepeefi B§OFF§uRPASIPEptHR PEEHI@Engmages
liquid, a liquid chanber conmmunicatively connecting to
wiise ewaizlae eaintbya egrel b sel remritonpresrdiziong o Hée
recording liquid in the Iiquid chanber; a
ewatiehthiepeldrarte oeeISwW.epel ling the recording liquid
is provided on a surface of a nozzle formation nenber

form ng the '?Eﬁ%h@at%ﬂ therwatgi-repel l ent process of
an outer circunterential part of the nozzle formation
nmenper :Esa deisffelree tifﬁfm tfoessvvater-repel | ent process
on ‘& surTate ot a hozz gform%'g part of the nozzle
formation nmenber. 2 . The liquid drop ejecting head as
cl dredBAET AR 191°%Ferein a water-repel l ency on the
outer circunferential part of the nozzle formation
merffer Jmpages are not glossy.

Table 3
Beading Bleeding Spur mark | Glossiness
First BB BB BB BB
embodiment
Second AA AA AA BB
embodiment
Third BB BB BB AA
embodiment

The present invention is not limited to the
specifically disclosed embodiment, and variations and
modifications may be made without departing from the scope of
the present invention.

The present application is based on Japénese
priority application No.2005-327318 filed on November 11, 2005,
and No.2006-025042 filed on February 1, 2006, the entire

contents of which are hereby incorporated by reference.
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rel atively higher than a water-repellency of the
nozzle formng part. 3 . The liquid drop ejecting head

waochsidoed in claiml , wherein an edge regi oPCDIP206%322900

outer circunferential part of the nozzle formation

menber is covered with a protection nenber formed wth

a resin nenber having the-®dterrepellency. 4 . The

liquid drop ejecting head a # imed in claiml

wherein the outer circunfepiﬁi gl part of the nozzle
formati on nenber is covered with a nozzle cover, and

the water-repellent process is provided on the nozzle
cover. 5. The liquid drop ejecting head as clainmed in
claim4 , Wherreiliquhd daberejepeidemeagr compsissng a nozzle
provi ded on both side of an outer side and an inner

eaéé'@iﬁé TheirDzzop 68Vescofdindhea duidyi @ Uigpie] esdnisg
ead as clainmed in claiml1l , wherein the

c@ﬁﬁ@ﬁiééﬁ%ﬂéfyﬂboﬁﬁgeg§§?i9&!&5&'Hbi%l%iQﬁaear8§iﬁbiéiement
provided on the nozzle formng part of the nozzle

oL PLORLL AN JRe e B rs ARC L A0 A B0 $h861ANGRLRALL A%
water-repellent process repelling the recording liquid is
provided on a surface of a nozzle formation member forming the
nozzle, and the water-repellent process of an outer
circumferential part of the nozzle formation member is

different from the water-repellent process on a surface of a

nozzle forming part of the nozzle formation member.

2. The liquid drop ejecting head as claimed in
claim 1,

wherein a water-repellency on the outer
circumferential part of the nozzle formation member is
relatively higher than a water-repellency of the nozzle

forming part.

3. The ligquid drop ejecting head as claimed in
claim 1,

wherein an edge region of the outer circumferential
part of the nozzle formation member is covered with a

protection member formed with a resin member having the water-
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claim1 , wherein the water-repellent process

i ncl udi ng fluorine anorphous substance conpound is
w@emvioskaos on the outer circunferential part of P€T#E2006/322900

nozzle formation nmenber.8 . The liquid drop ejecting

head as clainmed in claiml , wherein the head is a

si de shooter nechani sm whi-&#-i s di fference between an

e%eiilon direction of the liquid drop and a direction

I§P€a-FToW channel of the recording liquid. 9 . An

I mge form ng apparatus provided with a recordi ng head

ejecting liquid drop of recording liquid, in which the

recording head is the liquid drop ejection head as

cl ai med i nd4 clBienlliquitiodrdpee] esigend dregidngsappaimedsin

as claimed in claim9 , wherein the recording liquid

clisig 1pk including pignents . 11. An liquid drop

ej ection apparatus provided with the liquid drop

ej ection head-as, ¢hral gRdekNc @i elrenti?a ?B rEeser ghag
method, in which liquid drop of recording liquid is

DS&QE% £ Jéggtl%%ﬂﬂegugg gé&@&éﬁ‘%?ﬂhpg Rgéglgscgbé%!n%kd
a recor d on a récordi

di 13 T di th d
TS e o sPe e oh PP s Te st S Ele Pafe 'b%%veer

5. The liquid drop ejecting head as claimed in
claim 4,

wherein the water-repellent process is provided on
both side of an outer side and an inner side of the nozzle

cover.

6. The liguid drop ejecting head as claimed in
claim 1,

wherein the water-repellent process including
silicone resin is provided on the nozzle forming part of the

nozzle formation member.

7. The liquid drop ejecting head as claimed in
claim 1,

wherein the water-repellent process including
fluorine amorphous substance compound is provided on the outer

circumferential part of the nozzle formation member.
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material and at | east one coating |layer on a surface
of the base material. 14. The recordi ng nethod as

w@b@arosdog n cl ai m 12, wherein the anount of thBCT/JP2006/322900

recording liquid transferred onto the recordi ng nmedi um
at a contact tinme of 100nms neasured by a dynam c
scanni ng absor ptoneter w t4®6an envi ronnental condition
of 23 degree Celsius and 50 %RH i s between 2 and 40

m /rn2, and the amount of the recording liquid
transferred onto the recording nediumat a contact
tinme of 400 MheddswieddsgracisFiariT Ps@shasnglaimed in
absorptonmeter with an environnental condition of 23
cdegme®, Cel sius and 50 %H is between 3 and 50 mM/m2 .
15. The recording nethod as clainmed in claim12,

wher ei n t heheraiuntthef haapui e sadde tehmnsker medhani &m which
the recording mediumat a contact tinme of 100ms
1AeaSHELF Ve YRR GnSE30RE I absiRtieneber tMet Di@lid drop
envi ronnental condition of 23 degree Celsius and 5

2ffL VAP DAL NGE1 2 209 oSl AL 2o A0S DR BHBLRL o oldte.
pur e Walk €F 7 anst &rred onto the recordi ng nedi mat a
contact tinme of 400 ms neasured by a dynam c scanni ng
absorptoneter with an environnental condition of 23
degree Celsius and 50 %RH is between 3 and 50 m/m 2
.16. The recdidiimgorefREBIRg 2WPRATAFPS Rrovardffiivith a
wherein the recording nediumis conposed of at | east
reherbane headrdj@ictand Lheutdadiory dfayecordadgal sahid, in

which the recording head is the liquid drop ejection head as

claimed in claim 1.
10. The image forming apparatus as claimed in claim

wherein the recording liquid is a ink including

pigments.

11. An liquid drop ejection apparatus provided with

the liquid drop ejection head as claimed in claim 1.

12. An recording method, in which liquid drop of
recording liquid is ejecting from the ligquid drop ejection
head as claimed in claim 1 and a recording is performed on a

recording medium.



content of the coating |layer is between 0.5 and 20

g/n2. 17. The recording nethod as clained in claim12,
wobmresog he granmmage of the recordi ng nmedi um PGT/JP2006/322900

bet ween 50 and 250g/nR2. 18. The recordi ng nethod as

claimed in claim12, wherein the recording nmediumis

super cal endered. 19. The ré&Jerdi ng net hod as cl ai ned

in claim erein the recordi nmedi_ um cont ai ns,
kaol i n asyéipﬁgﬁbﬁ??oﬁ ?n?h@EFQﬁél Iﬁ}aﬁ@F oanagyalm 12,

clainmed in _claim12, wherein the recording nmedi um
cont ai ns hH&w@AeigatbpurEar BbrAIEeHS T 15 GRBRPSed10f Thase
recordi ng nmethod as clained in claim12, wherein the
matenidl rapdredi dmastnbraensoat ivel reyieased presiinf2@e dhehe
recording nmethod as clainmed in claim21, wherein the
p¥Bé efiatdsied resin is a water-soluble resin or a
wat er - di spersi bl e resin. 23. The recordi ng nmethod as
clainmed in claim12, wherein the recording liquid
contains at |east water, a colorant, and a hunectant.

aherein o S (R0 PERaoN0 P TR e SRA AT i R

tenperatLwékégéi%Stggggggug§lgfLgké %e%%& 1%8 ?qu 40

transferred onto the recording medium at a contact time of
100ms measured by a dynamic scanning absorptometer with an
environmental condition of 23 degree Celsius and 50 %RH is
between 2 and 40 ml/m?, and the amount of the recording liquid
transferred onto the recording medium at a contact time of 400
ms measured by a dynamic scanning absorptometer with an
environmental condition of 23 degree Celsius and 50 %RH is

between 3 and 50 ml/m°.

15. The recording method as claimed in claim 12,

wherein the amount of a pure water transferred onto
the recording medium at a contact time of 100ms measured by a
dynamic scanning absorptometer with an environmental condition
of 23 degree Celsius and 50 %RH was between 2 and 45 ml/m?, and .
the amount of the pure water transferred onto the recording
medium at a contact time of 400 ms measured by a dynamic
scanning absorptometer with an environmental condition of 23

degree Celsius and 50 %RH is between 3 and 50 ml/m°.
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mMm 25. The recording nethod as clained in claim12,
wherein the recording liquid contains a dispersible

w@oloonsxos and an average particle dianeter of REEIP2006/322900

di spersible colorant is between 0.01 and 0.16 mm . 26.
The recording nethod as clained in claim12, wherein a
viscosity of the recordi ng98—quid at a tenperature of
25 degree Celsius is between 1 and 30 nPa sec. 27.
The recording nmethod as clained in claim12, wherein

the recording liquid contains a fluorinated | ,
surfactantlé.- The recording method as claimed in claim 12,

wherein the recording medium is composed of at

least the base material and the coating layer, and a solid

content of the coating layer is between 0.5 and 20 g/m?.

17. The recording method as claimed in claim 12,

wherein the grammage of the recording medium is

between 50 and 250g/m?. .

18. The recording method as claimed in claim 12,

wherein the recording medium is supercalendered.

19. The recording method as claimed in claim 12,

wherein the recording medium contains kaolin as a

pigment.

20. The recording method as claimed in claim 12,
wherein the recording medium contains heavy calcium

carbonate as a pigment.

21. The recording method as claimed in claim 12,
wherein the recording medium contains a water-based

resin.
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22. The recording method as claimed in claim 21,
wherein the water-based resin is a water-soluble

resin or a water-dispersible resin.

5 23. The recording method as claimed in claim 12,
wherein the recording liquid contains at least

water, a colorant, and a humectant.

24, The recording method as claimed in claim 12,
10 wherein a surface tension of the recording liquid

at a temperature of 25 degree Celsius is between 15 and 40

mN/m.

25. The recording method as claimed in claim 12,
15 wherein the recording liquid contains a dispersible
colorant and an average particle diameter of the dispersible

colorant is between 0.01 and 0.16 um.

26. The recording method as claimed in claim 12,
20 wherein a viscosity of the recording liqﬁid at a

temperature of 25 degree Celsius is between 1 and 30 mPa * sec.

27. The recording method as claimed in claim 12,
wherein the recording liquid contains a fluorinated

25 surfactant.



