EP0275711 B1 Description This invention relates to a recording nedium
suitable for use In ink jet recording, and, in particular, to a recording
medi um whi ch has excel | ent absorpti vi tBP, 0 BZ&7YBH col our form ng
characteristics with agueous 5 Ink and can give rise to a recorded inage
of good print ality. The recorded i mage is also durable and exhibits
little "i ndoo'?eckffgm orat | on of the inmage. The fol | ow ng exanpl es of
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absorptivity, thsnlertf &Ry ShipancAR SR ur.enrnre ahd) Showing " e1alg8 of labddfptibr] BuBAR Fedium is

gi ViTig a poor Gmsciossd if SipahesiLafFGPen PhibHt ABbIicAioHIND H4d5B®1e8P pi gnent in the |nk.
Al so, since thewnidinb HaYRbsdiad MBdurh 19 if ndkpeisive o inbrRriapRRGINd HbE dxa&iBnt ik absorptivity,
phenomenon cahé il pbreaitécddsp thtoOBE ibrs laidr oVt Ghpsi gidag a Péor taldur ®RTIhg E@rakteristit @ith the
medi um does nidmantimaheninic iAlso,diree tHauik tedl aloryy tha @isresion M6 papag surfasd, & ibnomenon called
resol uti on arfdatigerio occugglinlwhich a dai@e ink Tdppiisd tp Apemsdioh dbdsi ot Panincdi@tladbut Ypmmes
have been usedggenl givingherdused reselition janed laypoboqualite drodget Tham pagers efjthisrrod-ceated tyechave
i mages f or medkedo used only ebete aeliively jowaesaluidn e eauiier yand jhn ieagemiotmed gib ngtunebd tade of a
|'s \ip monochrhighedensity; AexamPpla gf sich year i dh Binastypeticarpcordingrat perPanelzngoingtey terménals and
like. In tfe 8e¥8nd recordi ng nedium (2) because the ink absorbing | ayer 1s
porous and uni f Brihs sepgn cﬁ% cpeting medium(2) bacaues the pk alpgibing rygrds parous Brd yniterply §eivps rise
i mge so that® ﬁrgPP"F g ?chr 'g r‘i“ec'a?i"q?@ impReatonE Righi rpwluigiecanaichidinerhMle dhenwedium
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the recordingd” '%"% s% ‘.’,. b s b ARl el haot P o 0w e
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beconme 30 f eatdtRécal 1R \papbr: f somet hi ng br ushes and tends to smear t hem

| medi at el y af (Bwhéh&yin1aReiRAGPEBnNEdtkaEINE Bydr & shdiR) RABIEGcod Coldur WAfiRg SaratBristics;
is received inaad i nk absorbing layer it should exhibit good col our formng
characteri sti cg4) tenidk géty fored omibe Geb@ing et MBuldi Ravelsto6th Ghoripherive Ghdi Be o appros-
have snoot & pemamlyesphaisal almetle.be of approxi - 35 mat el y spherical shape. In
addi tion, a recbraddiibni amgedesiiroagechduisl teidumble ahat fsibthould be wateriesistadt, gt resistant etc.
wat er - r esi st ant US [Prightt 4478940 gnchdppanesec Laid Spdrolatent Application No 2847871964 awsenderned with
Opeh_FPat ent A!pg)mhydeaﬂ properifes oDBOTBG B Ankaabeorkinmiexver arttidisgiosea teberdinghirediere bsing silica
“properties ofhaingp gensiic afep oh P00 mio eryoere.sirisiics hayisp aaredd iy piR4R my-mallgoerdmangy to

medi um usi g oSN aletierdye “éf° ’éﬁt:‘fhﬁ"ﬁ?,te'&r“‘ea of 200 or nore, or silica
having an aci d Papepaessiied N%P@”‘%%“ﬁo S frceny mpied @ mergdng the
54992/ 1981 %Péb °§%B%?f s 'a‘"qrg\e% : 9 %r'ﬁ%:éfﬁ ﬁ%gég‘ : o
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of an |nk ii aﬁg‘ﬁ ed ecor r?gsqrbsmgp@'re? ?)"rdrre uf§°wn° B ?(" the

~contai ni ng aC' rm§ g i '@%ﬁ{ Er JTS:P%A‘Q&. Xf'tﬁbgr &8 \wifiink Yibdioration
pol yrer i ¢ el G i ng pre@ aaaam ot T
attached to B thhbden ﬁrﬁﬁ'drhe@%filh Qyd) Bt i aQ‘l%cBHE ko AhehtHhich imparts
water-resistance {e.g. a poly cationic material) promotes photolysis of the dye. Japanese Laid Open Patent
50 Applications Nos 11389/1985 and 49990/1985 describe a recording medium containing a polycation which
exhibits little promotion of dye photolysis. Japanese Laid-open Patent Application No 72785/1985 describes

a recording medium which contains a polycation together with the UV-absorber and an antioxidant.
However, recently, a new problem concemning the durabiiity of the image, and in particular the so-called
"indoor discoloration” of the recorded image has basn highlighted. This problem of indoor discoloration has
s6 been considered to be caused by dye decomposition, but the problem has not been solved by the

recording media known in the art.

Sunlight induced fading of a recorded image is a phsnomenon whrch is brought about by the
decomposition of a dye within a recorded image, the decomposition being brought about by visible light, or
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45 recorded image is dipped In water. The light resistance of the image is.
considered to be the ability of the image to withstand di scol orati on and
fading ef the recorded i nage causeggp 57 Qtgyl ysis of the dye. It was
thought that this discoloration and I ng was due to the Inherent
properties of the dye, but it has becorre known, t hat an agent which inparts
wat er - r es\siadigtion, ahe déps nat qml-rynhsﬁtmeoacbommg&ﬁarumaé not girsaiDitr&dat@vathlryightSwiidre t he
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particul #°° 3 8%1 I“?’E‘G' i 'ﬁﬂ'ﬁ?ﬂ‘edoﬂag 04"69‘ &W

been hl af uen 6qa &He%%v-g iatu ﬁiﬁrber ls
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S O}\Véd b l‘h zaé, et eer%J oun asag%
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deco”pos'athgg o oft whtF Gifoth E é"&g :2;% 8 %? Ff
br ought, bra M' volidw Gr Ill » cdMact®po sﬁ‘i
does not QeGitkiohhs yaiok 1S inhéisrt a.qi HACoBd bAiR. N FBbonélld. ﬁ‘uSée otldbfe g h
sunl i ght .¢oliere an i mage recorded on a recording nmediumis | rrad| a ed WI th
sunl i ght, f Astblaitig @ 6rdlaBpddt bilthédbrosehCif®hibin/Bord RClirévidell B Gécaiding SneddinEdmpRehtg a
g/ ancbubdirate aRC B #ik RGeiARYliager (04 thoBktrbid,) thelifB ALV Uay3PEMRining a sth&onlfomxmmg hat
NQ20 Spigaieaiamt RCbindhe Whdrdif the @Eddrdihly IR Chixhibits ABEICAHIOS Eab POty Bk Bidk 2 being
substanceEOoFaehatgordiSQdaeﬂeeazmeaestrrent i oned, refers to the phenonenon in which
chromati ci t Ip aofeceuii aspeetiofrtbd heantiors the\ie pmddama' fecordingsreahoall wiichosompedes tnpetiiog t he
phenonencﬂnopiels oflan ok cankainingeat wagar-sgiubilesdye @hto la oavendingl mieditm lasidefinesi abpverrar i | y
changed. " | Fiwoggovelirecoring rragdiuom 'tarp exhibitsexealient durabiity t i cstorage aand i a3y bererd$istant it
not di #secdiscylorptipjte yelidw iyporsbringi ered intaufile dioliaden dtt cap @xhihit gopd inls eberpties and color
non- coat é@r"}fﬁ jsBaractarplics with¢yes ancHif eanigiyn adreerdedsimagacaf high ayelity aphighsesplutios whi ch
has little ’P?f'!“ifé?ﬂ&‘@‘gdwef may fonipic 2 silicer-eontaining pigment pith p frea indhaganggrof i, en
when a LR AR Ao itegqthanwitly Hapinipg oxide l!?@'@?ies Rs”‘bl@‘?@?tlvbéﬂﬂm (‘J’\‘/"e’e‘E"H@ VS‘b'I“é\fn of
i ndoor di%® B'SSraSt‘pr?f '5‘@?’ ‘i"?' % Flican

i nher efft ‘1" °r Y °ﬂ Haﬂﬁ"" ' §§ °P’ed e"t"
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such a co 8 ﬁ%apg' I:ogm '?r °r° %31 l ? ?é; ﬂgesb? 'iyxpf ylene or
pol yet hy 'enf.. ﬁ i nﬁ 4 orcrH i REIAT Ly, Wl BOEREHE SncPle § N
peri ph yraé\] q,qefglg, gg the tape or wth
the rubber ) d&rd.s lor&tiof? bl %&argsaw&ftoﬁcddao%ndi@wmgmn%ﬁgenye' | ow around
the cont aCt(Z)QQH( r&8Ring l& chRARRY a FbMER bR AliddeherbiRtoRtaiitd} 8 BFatddllayely Edlalyses

di scol or at i) décOmp&tibi Ynk Sn bsrlwae Rlcobtdd bapRr WAIGH B SREBR' proflRies Rr Wkd MRk feP
these problr&BRingay iieE ty Slrongly GxatalysddstompAlie. dhd)@adofts ARNEthRSJARKtic Sfect diiGes are
presenk i N\wellkledat pe thater e i s provi ded a recordi ng nmedium conprising a
substrat e anch) ndodr rtiscel@atioh \dossgndt apear withndniveatedifispbr at enly witie papek haviag @i coatad)

| ayer cont ai lvergit eccers lpartiarerly @it eoated pgps? Bavinp ingppwriies tizah are derwficial &t ink jehrecording, t he
recordi ng nelr eamelelgpdsi coor thraingtharagipiistics vl ls resbrdify hgentand godsl inlcdbs@ptivity:ng 20
or | ess accofiwhily fading: deeury unsierirmadiajion withstrangs ighbivgh asssyalight, discojoration ppgerm ubdsn
there #s pro§d-enied igdoordisnoleratien eradifieng, andfe Relievediaherrse g5 p rasult ofidye depompesition of
an i nk cont aPht diferent Meehapis®o| ubl e dye onto a recordi ng medi um as defi ned
above. The afple ?!IS'PEI {8h §rhelsey 4P Egoi’r‘P gy gt 5?%“9%988%1""‘%?1?19 &GPdne pq;qng,emqlpved

st orage and l? Ha“B%d id By ap ?F"’Z@etﬁ‘g@ﬁldﬁ? % gq
stored_in a© bﬁ"rﬁ?h b"é"ﬁr%/t"? n a%ﬂ‘e?f br

ncl S{ons,
measunng a cal alyt|c actlv% ofa coatetﬂgyer or in oor d oratton
The ozone test may be considered to be a method for expressing the catalytic activity of a coated layer
when a dye is decomposed with oxygen, which is a method for expressing the novel physical property
which could not be measured according to a varlety of methods known in the art.
The ozone test is practiced according to the following procedure in the present invention.
55
(a) Preparation of test sample:

(1) As a test solution, a solution having 2 parts by weight of C.l. Food Black 2 dissolved as a dye in a
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form ng characteristics with dyes and it can give a recorded i mage of high.
quality at high resolution. The ink receiving |ayer may contain a
si}icon-containing pigment with a surERde275rA44 Bin t he range of 10 to 200
n2/ ¢ together w th alunm ni um oxide particles In an aIternative form the

i nk receiving | ayer may conprise an up g¥er cont ai ni ng

si | i con-cont ai ﬁ?‘YR?t fﬂ"{j’ﬁﬂ?& 70 party By H%lﬂ"i‘@ ‘i‘*’éﬂ@‘z water apet ﬁ@ié?"sa’ﬁd"eﬁﬁ of diethylene 9'Y°°‘ is

under | ayer cont‘(J 1{}1‘ gt W|t reat r &art icle size ugt% (;[5h5|/c%
pigment. In a

sili con-cont ai ] g ?"c % = % ?“a? 'r’:“é‘av ?ghﬁw
\rltmyfj?ogingeg 2a| 9 ess thege r:'w' Eirf% 1° by ggpaégs’ r'negtco
K, Ca, My, A, n & r aan f ¢ ﬁese |rf\;ent g% € numer ous

I nvestigati OQE)ﬁ%ﬁ‘Jiﬁbh@g I ndoor d| scol oration and as a 35 result have
reached thg foll owm ng conclusion: (1) indoor discoloration occurs as a

resg;t of dec o)At thé RstOhnkBfhg Whibided 1@ ligh s 2686 13: cohstantyPfad iwithin B8 G%Hk ofMGhe

| ay€f cont ai ni B@side Mb@orFaHy saiid ikt B QAGirdieGY BevhbiRbindditdohslitily iA tHoQaHg6 6f 0.1 + 0.0
| ayer) catal yseas.his deconposition, and in particular a coated paper which

has suitabl e propasd, theirfirsikie bSthe tafk v'srskt S0 @b td RCEMCOIatag cdnstardtiy I6g kahvbdiors by’ @ekb ¥t a
cat al yse decongasiti on. The reasons why this catalytic effect arises are 40
bel i eved to be (2 Th¢ enviamentaldomitions withinl tar ek e sel se thatrthd temperture rmayttie maintained in the
non- coat ed papeangdet 20NICy: i ¢ apd trer humidity g the rexgat o B5%a3y @t. RHI.t Fop durthersmaking the
particul arly wiskderaed watercopapenithin theitesl sqmpisprondtant after hentpletioreotiseaperaiiapi o volatiles jnrfhe
J ef_y ecor di ng, inkdhe extzappleisgerstriterciiasige tiogentha gbavh anvirenresnt fox 2 days gifer progaration.
recdr di ng ®genfd) Affer sgbwiden thkcandidens st (1) ndy(2), the)sampip Iscoxperad! ingPzenecit ths teph il for 15
irradi ati on wi fMiPU¥Brong |i ght such as sunlight, discoloration occurs under
45 so-cal l ed i ndoor discoloration conditions, and is believed to

happen as a r(‘"e)aﬂef’“'B‘T“°'H?ffé"°G§E‘5’r‘?’ﬁ'Bg’ltlon by a different rrechanl sm (c) the

e e B4 ﬁ%@t@ﬁwﬁmﬁ i S R R retrrztzfo‘;;%z;

e
UCh COI’]C usi on an OZOHG

food dye, etc. esc

bel ow was devi sgd, g% e&% witf? a b el A%*aﬁ)a&%te%&ét nﬁ:fstébtét o@ress
~coated |ayer n‘ﬁé&éuréd’ 9rE|r QJthtésPQs @069%9&53 &w@%comz iu.%%&:h

be a net hog .M&ge%ﬁ&&&rﬁf' rﬁlﬂo olbrfoR a¥ Intehde@ Bl 16 drdsefd invaintio® Sine obiaikéd. en a

dye is deconposfigt Wb ldikcdionte @Bf CIMRbda Black 25by RS B2He feot is BVdP 26 &Sot Srefblale BEMEYe the

physi cal pr opsggd: sor Wabd: Bis€oRvetich 18 Bbor MoréTBIBRIBIP he@SRIbAicHmdybe a0 AlBisE Y OF

met hods known i Q4.tFa6d Blatk 2 Réseth® ABEHEn bE&T inbicatd? Isiiki BEOpHR MAREEH i @ rbdbx tiltiator, and
. foll ow ng pr onskekiic gossible tohwaliitecshd oaduraBdtdiadylic abtlity(iaheBearpadgstit | on of t est
sanpl e: (13 As @l Fest BlaRlas héraim mestiosd isib carmdiecialiy rgailzbigdyet reprégntedcbygthd fooduldShbwn
Food Bl ack 2 tdlossol ved as a dye in a 4 EP0275711 Bl sol vent conpri sing
70 parts by wei ght of deionized water and 30 parts by wei ght of diethylene
glycol is used. (2) The above test solution is applpfgd to a coated |layer at

a proportion of 0.4 [err] to O. err] As,a
the test s® ution, there yg shi LRy R
is directly attached as thexdro

the nethod in which ink Is transferred by
in which ink is applied by use of a bar
it is atta&hed as small droplets by use of t
etc.

-.kﬂ:e vy ch the solution 5

‘ r a pipette,
of a stanp, egé Rathe met hod
ﬁé etc., the nethod in which

"Pﬁk Jet recordi ng system

and it is readily available from the market.

C.l. Food Black 2 to be used In the present invention has a purity of 90% or higher. In general,
commerciailly available dye has a purity of about 50 to 680%, containing much inoerganic salts, particularly
so NaCl and Na280s, etc. as impurities. If this is used as such, the effect of C.l. Food Black 2 as the Indicator
’ is lowered and further the influence by impurities is included in the test result. For this reason, C.l. Food
Biack 2 as herein mentioned is purified to enhance its purity to 80% or higher, with the concentration of
NaCl and Na2S04 being reduced to 1% or less. As the purification method in this case, any of the methods
known in the art can be used. As such method, there may be incliided the method in which the dye is
56 salted out with sodium sulfate, then dissolved in a solvent and filtered; the treatment method with a cation
exchange resin technique; the aeration method; the agglomeration precipitation method by use of an

agglomerating agent; the filtration method; the electrolytic method; stc.
It is well known in the art that a dye is decomposed with oxygen, and there is, for examples, a literature
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(b): Test conditions: 10 (1) Wth the test tank being shielded fromlight,
fresh ozone is constantly fed within the tank fromthe outside thereof, and
set so that its concentration maygpq s#i#Aygined constantly in the range of
0.1<[err] 0.05 vol.% Also, the air inside of the tank is set so as to be
circulated constantly by convection by neans of a 15 fan. (2) The

envi r onnessieheds JeBaedPyerso Aglors Voh 10D (1984), Nark Pars tosteF (M.dMatdubat ab.lete. t enpert ure may
be mai nt ai ndaeiveies, it B@on-enatgd patfer.[ne rerarkaple rdisoloratian] otchies eMannheh thy ozone tesbmaabry e
of 65% 3vackged. while remarketie isqeigiafiprpoccyre incdheoeiet eapergndtherefora ftaray bpicensidared Het

t est sanpPeeceetod Javameplayst 08 calglyiin astipe for didoer\digseleration.ohsop flecompepition eka dyp wife
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(o) E)Qer S%E%% 'Eﬁgggra&ac tk?egvcgz% B R bR @ﬁ'@c&f’?‘rﬂe’rﬂ@ﬁ?&%ﬁ of

b co%. A A T
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i nt ended fatndofh Y GFERAImAIIEE s | dHBreRE oD Rt c2brid Beaudd 3 odn ¥ ofligSi AbiBdRE PN
of C. 1. Ffendslalf it wibleh Yiate WailOBPEHR of Bohe InSingiéestatsl Thissit MY bddsthaéb be dir@aUS e
t he ef f eaé cdnfidct ind EBGHS ofline 6£0ne test direttly inith ME6DF disddkaiodr ef er abl 'y, the

diiscol or at i Bavingirodied.ébos sdndIBesufnptions &0CihdleRbdastip beiesh I dzoHadbst awd indooan
I ndT catoordissoierationrt i aot Zelgvhit itanttle grasent in@ntion at aliddhstherrtithise prosumptians drercakess orl riot.
possi bl e t oAdsfitionalia titdhas hebnrimag thateveh ehandthatepdrdiog mediony pftthe Prasentisventioo iecstdrexst
35 C.in a flewd aBbindsk raatie hdrpolypropdenei enpaiiyethylene o rone it iseNelay mpoths. | colvrationdy e
r epr esentl@ierolostionhte yeligwinaf a V@Hﬂ)mﬁme#sowser['@r in]a apBventinyal |cpateds paperdiel ot occur.
avai | abl ecpording oo RieseRidnventas’| prespppfignsuchidispoieralion do yellewimaybe ¢pasigerasde aecur
i nvent $SorPnHbes grqungihat 12 agtioxigaive gens canirined in RolyrreRylens o plyeiiwlend i) adserked i aabl e
dye has &ops pigyenyior fopping @ sweﬁéave 'wmzsﬁ' o e casied Ranen Sheyaby; tee cogied layer is

parti cul &°f dH@) VE"?F’ °%(rR§ ?: of plyArpiiaTe §1j Ralyethylgne goptaing &s ga @ddust an
such, thé ° as R P'z°"a'§"1“H '}sﬁ'ﬂﬂ'ﬂf'(ﬂ' ugys. I'té'ﬁ%‘?eéﬂ k'?:?f’fa that
further tsﬁ lE‘?T"

this r8asg e mpe ﬁaé Lg"ﬁ" I TG S P
It [ t

beisngu: Ieqy or es{shm e g"ﬁ?@ ﬁ%gt &aﬁfcocflt\%%’{eﬂlggmyg%@ any

of the met h \k@&}%ldg% i9dgb &@ﬂgeprékﬁﬁ%veﬁ&s RBcdi®id Rskiint REIWG a/Bited €
i ncl Udf‘sd liylaﬁvv.mBm&obﬂttMé’ Jf Blask Dok 28 3t bBerdingth 18 oRdnE ks th fék foat €.
then di ss@i viebr! discéloratdh \b6esH wiith Gitthdhbd 85 & wall Ve orfideCR ThERE for BRS ROSvahi lnkbnihs or
cati on exddieiga kel & o REIK AhdlidQiso RE FaR IAREIIR O RE Yok if &tb8d MAOAIOSRY BiidePdr
preci.pi t adnb @sevEhasAthe Vs 4lscCex0dilemiin A Gt PETBIIMY iatdhtabi Blich dshitk dblsdrptivili arartotor
met hod; tiveninglcBictetibtittor edrdibda@dnt, @t.Gis thetrecoiing@rebiuimewmy d deatbdilayenr t t hat a
dye i s<odec olnplesielbwing,tdesarigtiog damadaratiout la @rederably, cohsimction fonpiitainingethd ietarding nedium
EP O 275 dof thé pisbent invention, and the recording medium obtained must have the discoloration AE*ab of C.I. Food

Black 2 being 20 or less according to the above ozone lest, as a matter of course.

The substrate to be used in the recording medium of the present invention may include, for example,

papers, synthetic papers, plastic films, etc., and particularly a paper with a basis weight ranging from 50 to

45 250 g/m? and a Stdckigt sizing degree of O to 100 sec. is suitable. A paper with a basis weight less than 50
g/m? does not have firmness and involves a problem in paper feeding and discharging characteristic in
printer. On the other hand, if the basis weight exceads 250 g/m?, there is the problem that powder drop-off
of the coated layer will become excessive. if the sizing degree of the paper exceeds 100 sec., adhesive
force between the coated layer and the base paper will be lowered, whereby powder drop-off will similarly

50 occur.

The paper to be used in the present invention is a sheet containing a fibrous material and, if necessary,
a filler, and any of the papers prepared by shest-making into the range as specified above with an
appropriate sizing agent according to the acidic or neutral sheet making method known in the art can be
used.

55 The fibrous material constituting the above paper to be used in the present invention is composed
mainly of a wood pulp, typically LBKP and NBKP, but it may be mixed with various synthetic fibers, glass
fibers, etc., if desired.

The coated layer is formed on the above substrate by use of a coating liquid prepared by mixing a
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suchkh as J. Soc. Dyers. Colors, Vol. 100 (1984), No. 4, P. 125 to 127 (M
Mat sui et aI) ‘etc. However, in a non-coated paper, no remarkable

di scol orati on occurs even when t he 0z D 226T11rBYy be practiced, while
remar kabl e di scoloration occurs in a coated paper, and therefore it may be
consi dered that the coat ed Ia%/er pI ays sorre cat alytic action for indoor

di scol or at i onPlIMgNLE: :g’@'@ rrgéﬁ’s’ a%P“B WPePFaY- ozone may be consi der ed
to be greatl y vé? Prateragle pabas 8"%?‘?’ f?ﬁ”"q BA F?,ateé’t'?yéhﬂ’f’?fd'"%%ma ezt 1B eRtANere may
envi ronnent , Lt u he coated | gyer suc as

der vaal s forc ;g 'ﬂe'ﬁow%ﬁ o S i bt s el M S e 16ed i
deconposi t | On ) 90\6 9\44 Jn ggta? I:o %{n N |J|’ ?l&! typ'ef ifent seJ:I?n the
deconposed bef &e%ﬁ Eﬂ i R% ol E’glﬂ EJfSi%ZB ﬁ'gle size
| ayer so as to ecor I'ng

of the present (é)rweeatm ot taccettaﬁ. ra.fnerﬁ?st.bj &&B' S %ettmtdtgm
20 or | ess,ACChdlbWmikkire df ?w@&'% dpsWro @es aﬁ@o&ﬁlﬁ% & fréhn the group
recordi ng medi Wik ¢ 8ia SR, Mg AF 74 BaCQ'%E@gn lsa¥Brporateld t he ot her hand the
0ZONE concent r ai) é ehBodkhekE i whbH ¥ SASHRBRIRAE p@ﬂn&mlsab,s@aetoadmmrmeamhhaﬂ 4 %igh
| et hal amount heangagteofAPaTT C anKigtiehie ntdrdrdted, btccan be hardly thought that

only ozone cont idadtiehs a etti6 0Cd biymdnOtol ailer in iad ink-ehicsiving RYeR comptising-vhaly islichigreaits
nol ecul es ran weforaha li/3 AEst, @omtprafdbablyet/a -03/¢ whdm thk BIG®kaviat leyon js d thhenolayer. The ratio range
deconposi t i oris sweb Wzeh the wrdigd loyey gy benpine poroess (fitie relfof IS Esethan 1/8 ¢the érhant df yheduinderdis
because oxygetno bBfgeloryrousity will lbe dowbred, rbsultigeindovesling of inkrabsdnaivity: Op ithetothst bane, Hhé rego
oxygen of ozoaxesefi$ 54 (thg|amound tofithe. colbtantsis oo langely poyeder diop 19ff tine thetagatpyb layidr Wil bagbme
t oiconnect t Hemarablg) {nssapfe eases. Gastiing Incthat intlopredigcolpratign; Kis¢aigidien to yellow, etc., become

di scol or at F"orP"‘sHa‘?)" o1 wiandha AbeYe Piiesale Rigineet Isteelunpt i ons about t he :
rel ati onshi p be %\@%ﬁ' FoREOHIRIRoPigrannt ma’ﬁd's‘?qﬂéf@re"%d'mﬁﬂtéﬁdFHP‘asP "B '°W|~"P°‘i'ﬁ§ syérce

rel evant to %’]@gg?f‘ﬂ};; Wg@é‘ﬁ'tqf:gr‘?f ﬁg p&f’?’ﬁ‘\ﬂﬁ%%%?rm?%rg ‘EI% i tf; rfn)gwm;
correct or n me nga M et“ﬁ:g in the range o
recordi ng ?ge %Sn'edt in sépect tho % c ara ri§1 &l"cs:suchF r?!r,rr'% T'F |ss a&e " ca m the
made of po yp ego rr?rcla gol ?or ﬁﬁ%a §ult gll %ﬂd
Coneq onaty Yk %Besaar by B e B Sy i, e

coat ed paper 68 l%ncii ftholl hetﬁggi l\hi@ EHPIs Yowered as the specific
presunpt i ons, gugade fan 'iégﬂéllgrr atsbécﬂic tsQ*faX@EtjaQWnWth 16 R8g hvﬁlerés% E&si%ﬁqﬁ lo@8Ying of
on the grotolohf ﬁn.mha,g&tg,gm Salel rRrdg@pdnt.cont ai ned i n -pol ypropyl ene or

pol yet hyl ene i saaghe Gb&8 bigienBibR Ghd kith i3 GBI or Higher! &y e &itdbCABY,ARbrd BRFabR tFe
i s oxidized omthipher 8 o paper, whereby the coated layer is colored to

yel l ow. Most of |np|tmmbt9nvmde, pbi of 8| pioieAyTHTeie ethe bH paéryBbdsirbe B satrdiigalion gl 6tdon-
an adduct an extvahgaxivehser i(pHe5.80€ BH) BUChbakss oBRID oo kadinghi®sg af P higmnent tgrebntty siirfing the
1 ts nol ecubsarmigitme wdth arstirer lidr Svaisutéscand neaswing thati by insdangéfeng meteturiderdia staté where
agent i s col dhepigrhent igesiispended:Ordinaityt the pigme of the siBiadypsl hes aPHohatoot 58t |6 depanding
wel | as i ndomn teeomanuizeiiing method. fron exemvienibe siligalpeadugad by e dry progese bepomes ywealdy acidic
and\is consi dite &dthe pingtely gserhsd HE! mgduessiasiaypyiptedint.oper t y of a coated |ayer.
Thus, it has beéfhthe Bgited h@?“i’!ﬂ thus dherrdt oh o pigatentn a4 @F?ﬁ 8rticul ar coated

| ayer as iff thd é%"é’??f" f?" eveing # hcam act E(’?B‘F’E?"n B "’t“ %“’I?H‘E)\‘Msé'ﬁg nAfUeous
the present in? lﬂ?ﬂf"ﬁ'&"\/m 96%?"5‘5 apasic ?"5&7 pd (freapted

H
t he dISCO|OI’atI§ :j;] “(?"Eg ?{ g ess ac gt the
] in o ps o y
ozane test 15 | “b S g e s s oo B SR & bl
wall in offj ?ar one sev ‘ra thse S Ror ed |n 8 a
desk, and % alf ﬁ)ot m%aotrp%.gt 5 gt;@rﬁta htaQ .o/ga o9y &lo, $he0 eﬂcaratra@edf.t. Hstal
a binder for orlgde SESichh C}L%ovh aﬁﬂ Gotéds, & Dlicoh dorhditing e dighient A o
adaptability Sl?%hhtﬁt%rb&%e%{%%@t I Vi ty and color formng characteristic of

recordi ng agent whéi . siiRén-dohint§ GRINShNGItVTE GHUBINRM 7Us AséD Al BebrdedYiRbge Gflained is
In the fol bOVuBiBoted®Sfdat BiboRRatibrd artrting? Bartidulady RFrRfdiE Mkidor GRBASHEUSR 1 THe Rads s rot
obt ai ni ng t heldak G itknaObe @AlsidbMBdChHat tHaRIyS (FRAICIArY thtV28 tipd PigmemtfladsbiBed dOthélpifident
medi um obt ai e BELEidizeBwith dxiigenGh $6 alr @ tRicbridla Hexbinposed product arfdosifect Bisaaldtatidn, namely
bei ng 20 or |ihssctiecses dn thg pigmebtsbristbopremata ostalyticallytthe @dtiative miatdmposiivh ot thel e This
The subst r at ecatalytidestiorsie grertly dhivgyed dapendirigrog theaudt ofi the elgehteanplrpeswetds oxidatiggddcamposi-
“may includes topmatlessathal rH 7,pvhjiethe catalytictaotoniix lowerpd atpH D rehighecto foie¢ams, inagtive. whereby

~and parti cul adigcglorgtionagsdyownj dissoloraiengif @ blask give may g iconrpidered e 66 prewented. In this case, a
suitable pigment has a specific surface area in the range of 10 fo 650 m?/g, more preferably 10 fo 200 m?/g.

However, while the recording medium by use of such pigment may be ameliorated in indoor

L
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45 250 [err] and a [err] sizing degree of O to 100 sec. is suitable. A
paper with a basis weight less than 50 [err] does not have firmess and

i nvol ves a problemin paper feedi gp goavd Ahghar gi ng characteristic in
printer. On the other hand, if the basis weight exceeds 250 [err] there is
the problemthat powder drop-off of the coated |ayer wll beconme excessive.
| f the sidscolgatdagoloefonting dheragiafstia of dhexlye iteludifths pigment acthiding tocthd wethed (D stnaken
t he coat ecdssayityrsatisfadtotyhandlitvee impopable teiskistydwth of therinsidor disbriaralioy inpbitirgesffect and

dr op- of f tmlmmesdemmmnlvyygaﬁOfthemllcatvheplgfaw to be.used in the present

i nvention i'e the ombedimeny ftlathai alyeveaprphliem dgisolvagt by bding rrembingtion dikac houe \silicoy-
fillers SAvaipipg rigmontqad plupiByd F%M%W%Wcaﬁhé@tm?ﬁﬁ‘l timg Lyrisig imeombiiatne thes
speci fi edPeM3siieongontining, pigippnt 8t gluminumsoxide Hfyrihey exgellent dye FRlgr isming charsteddc gat or
neutral $RRiRingd, phils alRining the. prGHiant trovnifliscaipration nbibifing effactw V an imagg gf high

fibrous rfigpsy g gtjglresent

| nven;l gnmlﬁ%g) df%zgﬁii‘g%%yw %ﬁ%'gqut@ éﬁ; tqﬁiegg%fﬁﬁg less

e C.

is not ared aluminun oxi e |s c med
desT ed. ea T ZBE ﬁ 9 ss.r
coati ng legdg ns:W mum 0. i d dIQJQ é@e
and furth £tea/r§§dr f. b hé/c‘?ﬁfenh c.n 8 chfctofidi L, .%Inat Of
form ng kriol :ﬁe\’ﬁ‘réseﬁtcﬁ%fé}snﬂ eﬁe%etﬂét fdcw&ﬁﬂoh %Palurﬁi BxidPMay’ €
I ncl uded:reduitn ibn w&mﬁ it lttﬁ oaeasua ar SPRp &R Hy® lirl thé Bk, WhiRR isinstiedNbn and
al um nummsﬂeceaaﬁeu@ef% the) sutface withBitHeRatiatidhnto (1) infeh Borfidhh Betad@B 1ok itd Bironbliagd) an

upper | ay@sorgtiitylcmngitd18hvifig & pbditve Bura€ oldntid Mispltd/dT Peld¥eIIBWsR spad e Surfach drée above
enpodi nent  thb)ahiimadxidel BiRereih MyiRibne2Qitdy Dl dbIGeEindUsHENR by calbitily Auniivachytioxide
secondar ybianed be ke discaegitdofmétiiie abaven PeliGsEm bura watef lod uhtdked ; by (Hd) cdustie soda
embodi e nieatimentwh baukiteawttdhlis < caturally PtakTng Minetay,med b ethod fos prbpaeatibretierta is Knawn
surface tpeess aminariqustprodii@ls having saripus erystaligpas ¢ ofofm, tyion, Gforrmafoen, gform)canp yarious
hydr oxi depsrticle akess buls depsifiedespocific suriacalapas e semwelcibllycmallatie aot e pressohisyestionrigy of
Na, K, Cdnchstye ofalloftilese. Ba, Sr and Sn is Incorporated: (4) the embodiment in
whi ch & si | Fe@1ampisnthatertambe piodsanet sbiiacomeat, elton Huming spheeshelyraing pasicles ohi gh
t errper at Lralumina, lmina grhich ¢, @peterials | f‘?ﬁé@efggﬂﬁ‘aﬁ"é@'ﬂ"é’t grinding, agents; etr-ofnd otharwise o
of a ﬁ@fﬂ'“et Rprticuiglp Rlyayina) by f&ﬁ opsH RgsR Aether rpﬂgﬂtﬁ%l”’ Ayrgih ieelive luppine for,use i b
pi grrent | W?} ﬁr%’ﬁg""%‘hl( odpp g by 3’7’3‘13"' ﬁﬂ}g¥°’p lf"@?'aﬁ?f‘??"si/d pe"s“??/ yreipp pygeate

i nk- rece|

teo T"‘"P'H s[“ ﬁ%;g“ g t hat the?xg at ed

Ibaygr I ydobbe s ts mm contamln %as F su 6 aZY ;'l:é
| naer 1S .%Pb @w J% WEI 1£€n§ % !

| nk_absor] p e |¥ninu ohdaCio Bb W6 resh Ror@EFe?a a&%"mj@

of the C%%lfﬁﬁ tangingPdb ol é‘bcﬂ &nd

become, 1@1 206‘ n%nﬁtrﬁapiﬂiae sfz@%%& 5&1&“ b&vJePé‘er-be‘ ii?GEcuP'htStﬁé) aafeatndy&n

di scol ora&mlgmefdeteﬁ gle WlVbe FbrSened RAE I8 todgb. OH el GHRF héhd, VA A bpBdIR Buirles areh 6

pr ef er abliganPi &#% Nk Absor willA® rbrid@kably! nbmé& QAR ifit B V8 SV0GHRY inddoP digebiorgiee 1 N

t he_enmbodiainbe imploved(eten WA IR aitkrirad okidis THMBIhdd vith Hélabéve Qiliéoh antadil dighent. hOSe

W th high pEkaaiples bixthgbigdse &t be dsseinfthe @htdintaly(1)aRayShbiida hter-sofople fotfrhers suchaPl es

of (&) sowni dolyviayli diawbdi.c starain gexidizay steechp icatiorindds staal,i cxgeid capeRjinfethyl salinibsC @elatinea

accor di nghytioxyethel cBlibserstchard water-tiisgersed ype poiymdr® stch aP 8BR [ator./NBRDptex, @inyilatefatd O

to 100 [ eamisiopsacyyiicctpepergpiniont elc. whichinmy be esadteiterr sioghs orl as @anixure ofi tvg oraeaee kinds.

m neral , etlp theDresert ipventon thedcopiad aleypem forhedd e usspbbr dodfingrilingjd with a suitable

char act erqosgeptationgndigeqsithhyomiing thp metefalees bedalloye- used in the
45 The coating amount of the aqueous ‘coating liquid may be suifably in the range of 2 to 50 g#m on

drying. If it is less than 2 g¥m, the ink absorplivity of the coated layer is lowered, and there is the problem
of feathering that the ink is blurred along with fibers exposed on the surface. When it is excesses 50 g/m?
the coated layer becomes fragile to result in the problem of powder drop-off.
As a modification example of the embodiment (1), there is the embodiment (2) in which a layer
s0 containing the silicon-containing pigment (a) or {(b) as mentioned above is made as an upper layer and a
layer containing a pigment with a particle size greater than the silicon-containing pigment is made an under
layer.
in the present invenfion, by forming the under layer with a pigment having greater particle size and
embedding the fine uneveness on the surface of the under layer with the pigment having smailer particle
§5 size in the upper layer, the advantage in using a pigment with greater particie size is utilized to give an
image without occurrence of powder drop-off, and further with good dot shape and without feeling of
roughness.
The specific surface area of the pigment for forming the under layer should preferably be not less than
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coafed paper for ink jet, but they are commercially sold for use in paints
or agricultural nmedicines, and pignents of various grades are readily

avai | abl'e. "I f the specific surface arkRi0@&eHdd81 200 [err], indoor

di scol oratlon occurs remarkably. On the other hand, although the catal yt|c

activity is o red as the s ecific surface area is smaller spe
surface ar ea "‘S Prdgf ¢ 8 QF'P '"W? HPRPTIBYFF:{marR,preferably BpQ mf ’91°"I'@5{})?€r?'
’8? etét P [’;

30 col or for l ero ?ﬁ.}?ﬁgw‘%&%@%%

pi gnent (b),

t th i k
i ;::c{mry gamg EB Is,uéder Tayr;r

wi con e l|

-ﬂ

prEf er abl Ys On or or% c racerl gn | nven n’ SIP

pi gnent réf e 2!;1 ?v QD auése Sj of mk at?a@hedEo t{:} ac§
water (pH 5. %ﬁ the’ ﬁk gr End for this
t her ei nt o, std éﬂgrteof owt, t.&pf yr ,m r ofvatosn
measuring t NQod lore¥ablyB S/ i helt': ra%lyti epg,.ggan.m

I s suspendgdienOr di narlly the p| gnent of th e s |ca type has a pH of "about

5.5 10 6.5 depemds thg irkRedshifg HHHH etnbiiiidd ' HIBHE Rfbrs EdosGibad MR, tild WBatbd hrhdimt of
produced by b GpiF lyd 2§ &5 ProRRBRITES 209, Mo GreRriblyds!® 16Qrhd) andThalet Bb Yinder layer
adsor bed HClis prefstabbeglestd than et SriRlippbr. layds witiretheeinge such diat 878 Kitd GodtéiLigndulnan bl
of the pi gneinit redehirg lile0in&y he 2 10 &0 @/mApRsferddly 8 to(30g/me.he nmet hod for produci ng
silica by he ¥dzcamoont obtht wpmsn lagerds lass than 1 gime, eheseniel nanatindablei affecias emmpaed svith the
sol uti on, whessethat pdHuppsr Rydyds pedddsly whitei withaannangnthaverh2g g/t gher effecieoft thea tindenlaysr
a basi c oxi deanephdie @xhitited; twherebynink abhorptiongspeert: idye colar ifesming fcharanteristicl indeer idigcoloration,
sal ting out ;e ‘M'")bet"m?feﬂet hod in which the sianol groups on the surface of a
pignent are coltasditignainiorder fodyrirerimpiyg ik aiisorptiyily pfdhavesardingsaedium therpeaan preforshly be
of My, Baj 20 ped. @ @ pigmepigorforingABrapes laves Peroys; Siirk particles (':’hth&@" 'B 9f # Fﬂ"@@Fah@""c“'ate
silica, etc.sha ‘Hsl SC'P??E "h‘@PﬁBﬁ? liajg-Qpep EﬁeféAB%{'E n B 183881087

BaO et i loigle) 'ét" Pg %P‘r‘ ﬂ?ae"fd? ‘°t $Pet ”° °" of an

Agcor gl (r:tg to rt% 0 fgﬁ'sbe °‘”Fi et n H%ryﬁ?%’ ta?F ?cﬁﬁ"td?k

7 or hi gh r hen é:lt ﬁegea ?rffoarm lf)?\ a co ig a er e have @eeﬁ posed
A

| ess t han th H: |

di scol orati ofy, mgﬂ%qg

cause is not ¢ aﬂfﬂ ntag,v gfpo%@ aég‘e i a?re i tﬁem@‘[h" gt&t@
azo type pi %Wﬁe)in@ﬂﬁ@f ‘?éict?:ﬂ RdidiEwiR! AR YcidTBic 38d 9?% a%&%ldé 3s
the air tg bgs eanecr@oﬂd&cwme&e.ﬁtaeé Qiiohiu R8lisCacoRisS, cdibd 0&@&&9 rs.ucamnat Ynehddf
active sitesasy)déubR BT abbus helfe ndRFdas Biving GAsR) Wetdr Gridly Ibs alsb hoRiieddl AS ihY hetal,
deconposi t i oS alif O MYy A.and ah Sre pRenaY WitiCregsott 16 Boridfhg oreaith)silicd) abEgAsh of toxicity and
dependi ng onnohdeelonngl pespertyn@c.pi gnent, and pronot es oxi dative deconposi- 55
tion at |ess t Manmethl companhd tocbetuse i SHoapresbrit hvertivri may besusbdwitheresthglytor p lcorabiraion of
hi gher t 03t eiwo e moreakirids,v@eforably iredny ansbusicas | 0 @t30qartOby eigiinpatticelantyl @3 &t 200parte by
a bl ack dye weight, oeer 000 partie beovelght Gfesilfon.ci divet evdount nsedihis Jessatben 04 st byalabight, the
pi gnent has aivantpgedus joffect of thaceesantdavention tishipsuffiziegte whife 110 is moGS0Ban 30 pdris ryrweight,
préferably ledesialigsylemill ooeuiuciens lowiing &n inkabspretidy df the rererding melgiamyos dowsfing in
such pi gnentcophghagstedsie| i orated in i ndoor 7 EP0275 711 Bl di scol orat i on,
col or forM ng &hirarethed f%‘t"'P?f'“%F'“an@h sl °t"H’e""E‘i° rﬁe %@%‘i’ ‘?'Y)a
the method ( %?P 509 Aok BOEsp %E" %‘tea%ts oth 3“1“ E:% ched
satisfy both r‘m? t‘tﬁ' i ‘§%8 pP ‘é‘* é“eta'
©.

sensity on g Rl sg Sl ht‘@g‘ *"%ttﬁ%"gt; 1 e
' &rﬂpm%gtc 3,0%\,/&”1 %e%epg bpgﬁﬁ h'& E'E in in vjh ?;j:"# ? E“ oundis

cont ai ni ng PLoHATRES

tinme by usi n&décp G lﬂgasttdtéjgf orffJ‘ P etvhfch tlllec ac(éqg‘ gl l;lgs mpound
al um num oxi &iﬁng hb GFy1RG 'steB XArfdnk Ridk, PaHftulay Stbfertdd 408 AE mishBd i?«%rﬁ‘ch'ﬂ%%é‘mt‘é&ﬂpound is
added at the initial or later stage of the aging reaction or geliation or the method-in which it is added at the
so0 initial stage of the reaction, whereby the silica surface can be covered with good efficiency.
The above methods are not limited, but any method may be employed, provided that silica can be
previously treated on the surface thereof with the metal compound prior to inclusion in the coated layer.
As the silica before treatment to be used in the recording medium of the present invention, any of
natural or synthetic silica may be available, but particularly preferably is synthetic fine particulate silica with
56 a specific surface area having preferably 200 to 700 g/m? according to the BET method, and by use of the
silica with such specific surface area, excellent color forming characteristic of the water-soluble dye in ink,
optimum shape and size of ink dots can be accomplished.
As the silicon-containing type pigment before thermal treatment to be used in (4), any of natural or
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be -obt ai ned while maintai ning the excellent brown discoloration inhibiting
ef fect, whereby an inmage of high density can be provided. In the enbodi nent
of (1), tHe anmpbunt of .the al um nugpo@rdeitBntai ned in the coated | ayer may
10 *preferably conmprise 10 to 80% by wei ght of the total pignent, nore
preferably 25 to 65% At a level less than 10% the effect is not

suf fi ci emynthgtic dilsanay de avdiletie, b Patieuiady nisterablyds synthaticrfinerpastidutate silica withrat Wpeifisd,
whi | e at Sifapedes of preiaretiy 209 Q0 Ascording tg tmaghogyand oy usacof the silieaowith gyl
will be §PRSESSYiase o3 Syofietcaley f‘ﬁ?‘@atc“%ﬂﬂeé% of t"‘l?@[]@’l‘i-'bler?ée ifetin SPHMYP SHBRR t he
al uni num%ﬂﬁ'@é’”"ﬁﬂ?‘ﬁf"i"s“@ﬁ%\ﬂl‘“ scol oratlon of the d e |n the coated |ayer °
to exhfbit thAsiicalpbe t“s g@ 'f°F ? Mgntioasdy ¢
clarified b°"<°;1 QP'H\aln " highe rBYe@ Hteof’n9 5 O ifyrthery
@%E pm'

be consi & ';Fe n er thea ove

k. W%ﬁ‘ éé b ﬁgg;e *@95;{ :Ee.g' 2 s%ﬁﬁ g%ﬂ%% %mwfeﬁy e

pe*lg} rat Iaﬁﬁé Wita s ﬁ&%b{ﬁoﬁl go gb 369::@95%9 bl T Y
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obt ai ned Me%H&be@U Sidcelite éﬁﬁ&c@'oﬂhé‘glnﬁ PR IGEThEHRES MfdRBhobie. O ta| ned by arc
di schagi NGn @hy SFaedtove oribodifents () RE{4), @it cbaling Wite €Jus cHiing? RfuRdi coprishig ah ot
causti C piehentlah®a bif@sldrig 1D Pebinied byatyRG methods IRBIMIael M, BEGEMBIS, BY usd AahA |
and the @Rtdng fikdate, RefRdnglotcORB give &o@stbrding meaRIMDF A breSedt indiAGbny ar i ous
product s haaldon®r sradotienisg of 4is taledtigypeduticepdraormanhdneing thp samade wisangtb WEthp avdiddc| e
siizes, biudyér, shpersaibndedng rBayehmi dsb oseilin thasepsar eas are comerci al |y avail abl e,

t re pr duaimr. in theepéseatrinyestion.nthé aeateddayef may hisoéontainadye fixikbagents (Water-resistantpl e,
t here camngdots). dluaescent whitdner surfactents. gleleniing, agewts.t pkhcaatralieds nantifusgehegents.diV-absareri na
particl esfsoﬁnti@@aﬂt?sm umna, [err]-alumna which are materials for ceram cs,
por cel ai ns,Pageularlyi armggchmsknom 6. the arhapcly ahbiopiherdengp ta infibihiadaow disdolertion: and
al um na By)e"t‘ﬂl?" dlals qopiaines irehe)eepted 'Bg?\GdLﬂtsé@IOVB%P"A@WQQWIV}'" nefcacPie T, Ay Heor
use i rPfc&Painpdin the ’aaQPs'iS'P'b'@ﬂt‘“ fgvas i M9y colofipgon e © % Y Stropgii 13(9P‘d%”Y°’°d

aqueous di @?'Q'PQJFP Be "ﬁ?”ﬂ?ﬂgﬂ H% BT Hﬁ"cg‘ aﬁ\‘ﬁ"% Eft
afacoys Gl da pgmg;& ﬂs n?fﬁ%‘% e yighs 7
etc.) ma °¢f£ i 1'e PRy &tec '“5’( B?ﬁ“ﬁ’a proter
cont als@' ch a%xrlu c%han -reigéq f for Pet ll[ ﬁ“\r ! lt hg»}'ncg
cannot b% %ﬁ'!;g‘ Je%ay 13a Eg&ge &r Rﬁn Ent]
undesi ratgz)g in o ﬁg 13 [it
has nore %@ ford aﬁ}’ %x&tﬁ he%PB&%&ée%&wt?Jsi Miﬁ beC ﬁ.aﬂ‘t b?yEIovFe?Jwbﬁﬂ&g 'EHAFE‘

0. 001 ur mgnPpel e[af?d&fégaiﬁ&i%d@or%&é‘&érﬁtbﬁoﬁhﬁi > area ranging from1lto

[err] 40re Aeordig Rfte RBrdinglMsthdd i Wich Béokdinglid pdridfnel Mith intikiRolérl aa@eouss“nwa for
smal |, poydiple, GIow (0] magehte (Mp 6H I(C)bladk18k), GeRA Y disé MRS ink jabiebddifd&ysemton e pE
will be \WHimp afbdium ivlth iR donsrubtivh 8. deltibéd @bayb,NBe iMaysdobtaiet! lis &oe |EHa | ifidobr
surf ace airsaﬂorétiassndtlmacdkde{dem;gelwnkeﬁb&ﬁfqﬁrabﬂtﬁqanu bivtaitisd. r ermrar kabl y | ower ed,
while if itThesemuing rbéiiiun] ef thg piesahd bwentiorccontains atlarge anaumhnarta hignemrpnmtngmdm/en
when t4ee vabringi abilitydx ittleuripes leyoriiand theirefaret he priababililyaitras thei dyp drothe inb dtaalewsiiigapped

pi gment . Bk abnotbed by fther pigmerit rigdkigh. twhersley {getheting rer diffesicandfdeki ¢anrbe ithibitedyenjth the

i ncl ude vepuks thafghe, Hat shang| aanbe dmeroned 1 exhibly epesfigny F“h;aPSOa?ﬂE‘Uh@FO'Ut@E gplehforming
oxi di zed cBaragiagisfic. qoler foyping @arsity; ®f-ch, casein, carbox rret h I cel | ul ose,

gelatin, h d‘F‘PBE T Fe"&@]’?“f!ﬂ“cﬁé‘@b'tséf‘ec'“k !?hf?"%%ft‘%i’ ! ?}g’ep jiled é’g Ve

such a® ' " ?;%'P Bere o ‘Wﬁ?‘*s?‘ ""TVE'E'? ‘yg d o
emul si on,2" s s%e[rrr %a ndak, or
more kin c:tcgﬁr 0 a|n l'i"%\?% %US% ?r |w f"g :};WBI’ n a O ice v&% S NO of
a_coat n%f“laua aﬁm k‘ﬂ%ﬂe' §5i‘5 gq@ Hnclorls o.i he
¥ ARG e S pi% Wbk
it is | egg%]gahﬁgnﬂi ll|< absor p?t I VI t?/ oo ¥ Ich ?il e aygr |dr o

| ower ed, anthet fisdeft .hv%nﬁohe.s rassemee el if GRENGRAING .Teia%g e Bxalmiplés iafd BbiHpardich

al ong W teRanipiddCih theB¥MERES] patid shd @, 6 Sh woilhe Unibds othSrwidy Erﬁ&%ﬂy Afled er r] the
coat edssl ayer becones fragile to result in the probl emo powder drop-off.

As a nodidxbfgiés 1018 €M DFMbaté etapleeibedi ment (1), there is the enbodi ment
(2) in wirch a Tayer 50 contarning the silicon-containing pignment (a) or
(b) as nentPue pabeslndt @ basic weight ofat90 gim? appe sizthgyegresaN 2R sbc. as a substrate were coated
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| ayer containing a pigment wwth a particle size greater than the
silicon-contai'ning pigment is nmade an under |ayer. In the present
inventiodn, by form ng the under | ayerERWD2M Z1pBYnent havi ng greater
particle size and enbeddi ng the fine uneveness on the surface of the under
layer with the pignment having snmaller particle 55 size in the ugger | ayer,
t he advant ag¥th spafing;cAgrositipns belgivtp 2 %W%&P t‘ME‘F@f%q ° bysthe, par|cpater mefhigd,
gi ve an i mag&yed wg? aélﬂﬂ% Bior > s 19,2810 s3cprding medie of TR &restit ey End
dot. shape anFeHfPHBEe PLEPAENEP PR fyhness. The specific surface area of
the pignent for form ng the under |ayer should preferably be not |ess than
8 EP 0 275 711 Bl that of teeatingdiquid eompoibionhrily the upper

| ayer, nore preferably 200 [err] or higher, also in aspect of ink
absorptivity. According to the knowl edge of the present inventors, so |ong
as the dye in the ink droplets is trapped in the upper |ayer, the specific
surface arga of the pj for formng the under |ayer w lgg 4 bute
little to ?ndoor discg?gﬁgﬁfon. 5 I n aspect of color fgréqﬁf
characteristic and i no29e¢2hpli Wilkvholthqpanstruction such that the ink
absorptivity of the upper layer is so slow as to cause feathering of the

i nk droplets attachedppsduBedsbif Ragakrayjppropri ate sizes adpardis t hat the
i nk absorpsivity of the under layer is great is preferred, and for this
purpose the rati o of cCatipngmedified: peligvidgl mlcobelupper |ayer is
preferably In the range of 1/3 to 5/1, nore preferably 1/2 - 3/1, and such
ration in the coated [RYArCa3l&-2hol priodugeds byaKurarayhe SaPfrt® 1/1 to
1@_,10/1. Since the ink receiVving layer is constituted of the two |ayers as
descri bed ?2&bove, the coated amobunt of the upper |ayer nmay be preferably 1
to 20 g/n2, nore preferably 5 to 15 g/nR2, and that of the under |ayer is
preferably greater thBRIYARENG: t¥RE HWater-repdetanthagede range such that

the total coated amount [ n_the_ink receiving,layer may be 2 to 50 [err]
preferably 8 to 30[erF+?iY§§x 6?#'tﬁ€°§ﬁﬁﬁﬁtb3f gﬁ@’Upper |l ayer is |ess

o upper | ayer 1< pr ovbRuAShf; RE0%, BRuERhaTSaIRTIBG, 01| 0o BREEC, {00,

of the under |ayer cannot be exhibited, whereby ink absorption speed, dye
color formng characteristic, indoor discolorati.on, etc. will be | owered.

In additigp, in ordergigoﬁyﬁggggzgﬁﬁﬁgﬁgriqka§gaqqugumjy of the recording

medi um there can prefera used, as a pignent . for form ng an under

| ayer, porous silica pabhihce&Sby"shiifiniaed Raka)spherical opa igardst e shape
as disclosed in Japanese Lai d-Open Patent - Application No. 183382/1987. In
particul ar, when the spherical silica having a particle size of 10 to 30
[err] is wsed for formation of an under |ayer, there can be provided a
coated | ayer whi ch hawatexrl| arge anmount of void and excel | @90 purts
absorptivity, as conpared with that using a conventional anorphous silica.
26\ When such particles is used for formation of a coated |ayer being a
nonol ayer, t herAs thelamepisdnthararowricaating gyig pannseitionptipseheven Rslowdn Frblp yusre prapigyed
in the forfh of star shapes, that high adhesive strength can be obtai ned
“with difficulty, that powder drop-off occurs with ease, and that inages
~obt ai ned becones rough. Concerning specific netal conpounds characterized
in the enbodinents (3), as the netal soap, there nmay be included the
reaction pgoducts with stearic acid, lauric acid or other fatty acids or
aromatic acids; as 30 the salt, chlorides, sulfates, nitrates, anmonium
salts, acetates, carbonates, oxalates, silicates, etc. thereof. Al so,
doubl e salts of the above netals and those having crystal water nay be al so
i ncluded. As the netal,

50
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. above all, Ca, Mg, Al and Zn are preferred wth respect to bonding force
with silica, absence of toxicity and non-coloring property, etc. The netal
conpound t.,o be used in the presentgp gypyiiQy may be used either singly or a
conbi nation of 35 two or nore kinds, preferably in an anmount of 0.1 to 30
parts by weight, particularly 0.5 to 20 parts by weight, per 100 parts by
wei ght of silica. if the amount used '!s lesi than 0.1 part by weight, the
advant ageous effect of the present in is insufficient, while it It
is nore than 30 parts by weight, undesirable results wll Messuch as

|l owering in ink absorptivity of the recording nmedi um or 'Io%ﬁ;&g I n col or
charactseri stic. 40 As the met hodpigmeéntt reati ng Si | pgres\Mairla ((@e/gbOVeE
metal compound, there may be enployed preferably a dry process and a wet
process. The @wmiedcesFinesid $R20 O@ckuyamdSedn)the net aliéconpolk®d i s
attached unifornly onto Aeresidalypingmaxide~ (Mippomi t h t he netal conpound, or
by addig?ng the powder of AResdhit%| conpound, its aqueous %ol ut}®¥n or

di spersion, etc.,t0o silig dgf astid yi ng t hod, etc. On the
other hand, the wet %r oﬁﬁ%%dmn%ﬂs&ﬁgﬁsi i cﬁ s dipped in a
treating |iquid containigagaidbxddys) met al conpound duringethe stegps of
producing silica, in which gellation, aging and precipitation are conducted
with the metal cbnpcund Heesid srra@dthe stmeasiaooenl di sper?sion, in which the
met al conpound |s added Auminacsaln$al; fyissarpKegakp)¥eacti ¥, or 399 which the
surface is treatgd by spraying the nefal conpound durin% the drying step.
Anong them parti cul rlﬁﬁﬁiﬂ rr%;ol EThe e 34 n ch t '&net al
conmpound i s added .at th ?tl a rTarer s age of the gging reaction or
gelbat eon or the nethod i which it is added at the 50 initial stage of the
reaction, whereby tise SiMiz@ansts b<C uipisandecas ansteed W tdn good effici ency.
The above net hods are naetivemaluadina RRi30aftthenmmbed nay be enpl oyed, provided
that silica can be previebewdly treated on the surface théreof with the netal

conpound prior to inclusion in the rc‘oat ed Fﬁver. ,Pb{s the silica before
e
?fn?%o

treatmeht to be used i nﬂﬁnﬁgﬁ};ﬁgc g‘:g%%: oohe pr &€ent invention, any

of natural or synthetic G R , but paftiqulan
preferably Is synthetic (?line ’Sarti culate silica with 55 a specf,‘H/sc surface

area having preferaldl y Z6kudio c)Qrdkayamp swaapndi ng to the BET reet hod, and by
use of the silica wth feocdsilploninue oxidé-@ctthar ea, excel |l ent color form ng
characf®ristic of the wesns asebgvsle dye in ink, optinmumshape and size of
ink dots can be acconplished. As e si|licon-containing type pigment before
thermal treatnment t& be"ﬁﬁ@ﬁ'ﬁ;’z%}, ‘“&ﬁg"ﬂf‘ ‘ﬁw P or EI5°9 275 711 Bl
synthetic silica my be 5VarTabFeY e 59 3%h aF?y prefer ABISF £%¥3synt het i ¢
fine pggticul Adibead W th a specific surface area of preferably 200 to
700 [err] accQekdkpig it O isifidE620Mptd30 havedidny use of thpg silize with such
specific surface area, excellent color formng characteristic of the
wat er - sol ubl e dy® i 2 i nMizukssilrBriiébhMieusews Kagadeu) 8t | nk2Sdot s 3N be
accoffpl i shed. 5 The silica t b5e used in thet present invention is a
si l'i casobt ai ned by Subj Iﬂ‘b ’E’ﬂg‘ ' "i"ﬁ'y’é@ M Toned dove t32% her nal

ve-al -3 .
treatnment at a tenperatlre of or higher, preferably [effr] to [err],
further preferably fsor aiguih ddlan Sei1lca B4y 46 hOUes, angggby ther nal
treatment of the silicaasrsiaL ixbﬂ%&endi tl or)ls, thergprobl em of the
prior art occured when silica Is included in the recording medi um nanely
t he prdbl em of indoor discoloration and discoloration to yell ow of the
recorded i mage has bediota)| wdd, £ihe |powdery sl féid e Ldic »adV .
possessed by sfirepantdeudetesinninn; @@l:onosocmmﬁffa}mimgfgffg, etc.
There is al so gg & hydrage: *4: syntheticceiitatie minezalane coupling
agent, etc. is uset P POYIREK &{4i%®: | 5 nmde remarkably hydrophobic on its
surfacé‘,’ t hereby involving problens such as difficult preparation of a
coati ng

Comparative examples :5__@ §

55 A commercially available coated paper NM for ink jet (produced by Mitsubishi Paper Mills, Lid.)
(Comparative example 5) and FC-9 {produced by Jujo Paper Mig, Co., Ltd.) (Comparative example 8) were
employed as the recording media for comparative purpose. _

Ink jet recording adaptability of the above recording media was evaluated by performing ink jet
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liquid, lowering in coating workability, etc. However, in the present
invention, thefe is not such problemas nentioned above, since the surface
of: the Silica particles is not nmade hEBEORTEGHI 81 15 In any of the above
enbodi nent s (1) to (4), after coati ng wi th an aqueous coating |iquid
conpri sing a rrent and a bi nder, )é is performed by drying methods

known in the '“Qf ag,ink iég “‘B)Fmﬂg‘l? ‘”hB?'WéPY ugfr §fi (Alans ol gk erinter aving; ink jet
drum etc. g;%hter‘i@p?eé q’(gé i 097FI8 frtangls of, 1anozzigs!; ) a5 fqup Eplorygt s M. € gpd
snoot heni ng ) ol IRy it foarles at fervalg pf R00R2eRt! Y ferilie fuy colEe
.strength o t he coated Iayer super cal endering may be also used in the

st eps. 20 n the present invention, the coated | ayer nay al so
contain dye f‘—'il— o &%" s (water-resistant agents), fluorescent whitener,

surfactants, g%‘for mar}grt@gents pH control lers, antifungal agents,
en

UV- absor b- RS difes| dant gg oefc. Particul ar| y, an antioxi dant known in
the art sugh v%rt%hl gies tends to inhibit indoor discolorati on, and even
whep, it is contalnedlnthe coated | ayer, discoloration to yellow will not

occure. Thus pyb gy be 25 contained in the range such that the coated |ayer
is not colored or the coated | ayer strength is not |lowered. According to

t he know edge: Of. Dirbt Yello®8eNnt i nventors, particularly when a polycationic
subst ance #s M outidred 38s t he dye fixing agent, water resistance of the
recorded i mageCtdiredvBlusti®o%ngt hened sinmulta- neously with exhibition of the
ef fect to i niBkiG.k Direct®lank 1di scol orati on, and therefore it may be nore
preferably contained in the coated Iayer 30 As such cationic

sust ance, amtmpwy?'e@')rel stant agents for paper for ink jet known in the
art havi ng”quat erarized amne within the structure nmay be avail able. Such
wat er - r esi st M‘P tPa(tﬁye fIXI ng agent) may be desirably used in an anount
of about 0.5 Péﬂe v%’?ﬁ ed on the pigment. It is not preferable to
contain 15% GPY§dyese °'*A§°aht t N8PBYY . because |ight resistance will be
remar kabl y_| 0 eI"ed #A8ugh there might be the effect against Indoor

di scol or at? oR, 9 ( e imge. 35 According to the recording nethod in

whi ch recordi Hg |s performed with multi-color aqueous |inks of, for

exanpl e, yel kow b3 veigpdsnta (M, cyan (C, black (Bk), etc. by use of the
ink jet recoidichRefidel@m on the recording mediumwith the construction as
descri bed gbeves phdeshsBge obtained is free fromindoor discoloration and

t he recor ded gilga0Bred Bidkk8xcel | ent storability can be obtained. The

recordi ng medi um of the present invention contains a | arge anount of a

pi gment W t hirdRicgfpsdiien @ trapping ability in its surface |ayer, and
therefore thé probabiiTty that the dye In the ink droplets is trapped and
absor bed by t heC.pachitack 26 wasdusghas thddyedrbtie inle adrpmsitiorgihor di f f usi on of | nk can
be inhibited, Vivelbetibreasrpederintdwithredpedt tethelbiiovdrigdipms.Jhe reswtsiargshonrdgbidwdn Table 2.
exhi bit excellent ink absorptivity, resolution, color formng

chacdct eri st Moasuwnnientand gvajvation mgthads ty, etc. Further, the present invention
exhibits the ink jet recording adaptability for the coated paper as above,
45 particuParl BL?%’*}“%PEFM E°°Hé’?§'l‘ ?)PV “??rﬂfm??a'?s‘l“la? feesufRe FEPEtiReoP tﬁ“ﬁﬁg@d as

storability infRSF®aRY 8%t he coat edgte colorat onto
upon storing t# 't: iﬁé?“"ﬁ"ﬁ’"%?ff df’ ey Ky ”’“Fﬁ?lga”f" %/'h %T"ﬂé'??

according to t§° ﬁf@f‘ %7"% ‘{L ' 1 etgmre
the present in % m aﬁe& | 1tﬁat w xces£I ?isc Ior a%\eon%if %‘g‘ 8 scolorauon
stored on The of | S |
i rradiated witfysi eTnPJf injdoér ﬁaﬁhﬁ‘?r | a SHE m"é4r prﬁ‘»{%ﬁ B El&a &% ink (W) and
probl em of | nd oy pri S( t&[‘:@hsﬂlﬁla or%he ﬁnQﬁg 5Q|F? (2) Bﬂ% §t8Hd for one month. The
(discolorati Ondnﬁé?er&é@h M\’)c’et%enéthé/\éHrJn?au&Qro? hdNmgdd dnt Ehe CRAMBELIP BIRY infabe InttRediately
recor ded iggRgeardkprintiey wes Qb okl P 6RRbtiondf Mddot kiscoRFatich. bi nder” made o
pol yet hyl ene, @pEyRbBPMHaRASrstE chroma bOthe Bitiad! RatSEMLIM piRRRE [YS M, Ehampwssm the
invention is dakq@y adicHe Pt \ib)i was ibasurédetyodde dp¥ Highf Dbdd Eulbr taRahR¥OORBS fprédfackd by
Conpar ati ve exmuiaksas Shikisai Kdgekusent ences, parts and % are based on wei ght,
unl ess ot her wi &g F@amageaishsity,| §.DNG th@Chrinte® maitex With @4lid JorintinG with the WserpBihé ink \(W) and the
exanpl es 1s- Aprinter (a) was measured by use of Macbeth Densitometer RD-914.
(8) For evaluation of discoloration to yellow, the following test was done. Recording mediums were stored
in a clear pocket file (produced by Lion) for 8 mounths in a dark place. Thereafter, the recording medium
with no discoloration to yellow at its coated surface was ranked as o, and that with discoloration to yellow
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Pure papers with a basic weight  of 100 [err] and a sizing degree of 22 sec.
as a substrate were coated 10 EP0275711 Bl with coating -conpositions
shown bel ow to a coated amount ongfrg/s78%1978120 [err] by the bar coater

met hod, followed by hot air drying at [err] for 5 mnutes to obtain

recor d| ng nmedia of the present invention and recording nmedia for

conpar at i vevapanedsex. (Coating |iquid.conposition) to Pi gnment
25 parts Pol yvinyl al cohol (PVA, produced by Kuraray)-

5 parts 15 Cation-nodified polyvinyl apgei@!2(PVA-C- 118-2A, produced by
Kur ar ay) 5 parts 20 Pol yam ne type Watrer-resi stant agent (Polyfix 601,
producéd by Showa 25 Kobunshi) (60% aqueous sol ution)

3 parts 30 Fl uor escentExgmplener (Kaycoll BRAL produced by
Shi nni sso Kako) 0.3 parts 35 Water

200 parts As the pignents in the abdve Dating |ioBid c&nposlti onft hose
shown below in Table 1 were enpl oyed. 40 45 50 EP 0 275 711 Bl Table 1

Speci f % Sur f AB¥bPj grrent 2.9 4.7 6®Hrt 8.6 Arda8[edr§ HERaIpl E.1
Fi ngsi|l SP-20 (Tokuyama Soda)*1 16 18 Aerosil al umi num
oxi de- C (Ni ppBPAoR&r osi | ) *2 | 9 100 10 "
2 . Finesil rebi {Ihme as above) 16 Active alum na 2R-30
(Iwat api Kagaku Kogi{)o) o o o o o 9 ° gf8 o
(X1) o o o] o) o o o o
\_/ Indoor
20 storability (2) 1.7 2.8 3.6 3.8 4.1 1.8 7.3 3.6
Color
characteristic
% Y 8l.5 83.9 78.3 80.2 85.6 77.1 81.0 80.3
M 70.4 74.0 70.6 71.1 74.2 66.3 70.4 69.4
C 58.8 50.1 S57.0 59.2 S9.7 54.5 56.7 59.1
30 _

Image density

Bk 0.72 0.76 0.83 0,71 0.B4 0.70 0.83 0,75
35 Discoloration
to yellow o O 18] o] o o 0 o
40
]

p

§0

55
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" s 3 Finesil SP-20 (the sanme. as above) 7 15

Alum na sol 520 (N ssan Kagaku)*3 17 300 4 M zukanite P-1
(M zusawa ‘Kagaku) *4 16 ceERoRTs 7veBed cl ay (Tsuchiya Kaonlin
Kogyo) ' 9 20 5 M zukanite P-1 (the
same as above) 20 Active alumna 2R-30 (the same as above)

5 25 " 6 M zukanite P-1 (t hg.agigezas above) 16

Al um na spherical particles AX-10 (M cron)=~=—————

9 1 or less * 7 Tokusi| CM ( Tokuyama Soda)*l 16

80 Aerosil_al um num oxide-C (the 30 cQ@Parative exafy@E as above)

9 8 M zlikasi | P-527 (Ki zusawa Kagaku)*5 40 Activated
clay (the sane as above) 91 10 o less 3’35 4 Conpagative gxanpl e
1 Siloid 620 (Fuji Davidson)*1 ™ - 25 4 300 Z~ M Zukasi
P-78D (M zusawa K@ﬁw)*l 2850 26384 325.2 Firmmsshl Xs34b) $4ekuyama
Soda)*l . 360 40 Active al um na RK-30

9 .- 282 " 4’ndoorN| psil HD-2 (N ppon Silica Kogyo)*5 16
264~Aer osi | al um gtemabitity C1) 9 45 Note) *1: fine powdery
silioic acid; *2: ultra- fine particulate alum na; *3: 20% col | oi dal

di spersion of -alumna Kfdrate; *4:Xsyntheéfic sil¥icate Kineral¥ *5: X ne
powdery sikica. 50 Cor’r?ar ative exanples 5 and 6 55 A comrercially
avai | abl e coated papelTNM for ink ¥et (prbduced®y M t Zubi shiX Paper ®M | | s,
Ltd.) (Cbnparatlvg exanpl e 5) and FC-9 (produced by Jujo Paper Mg, Co..

Coupar ot v pur potinitl bh WoL7 PR S0 2340 9% LB Bl o ng

medr’a was 2val uat gg by performng |nk jet 12 EP 0 275 711 Bl recordi ng

wi th an ink havi n E¢ psition shown bel ow by use of (a) an ink jet
printer having i each equi pped wth 128 nozzles at nozzle
Intervals of 16 nozzleg/1 nmforgdqur cgers qj‘og MgaG and Bk and (b) an
ink jet pr| nter having 24 nozzles at Intervals of 8 nozzles/1 nm for the
four col or®. Ink conpogition (1)g7.7 73.6 69.8 71.4 - -

c - 56.7 59.1 59.7  60.0 - -

30 Image density

Bk 0.79 0.77 0.76 0.75 - -

Discoloration
a5 to vellow X X X X X X

Examples 9 - 14, Comparative examples 7 - ¢
40 '
A pure paper with a basis weight of 100 g/m? and a sizing degree of 22 sec. as the substrate was
coated with a coating composition shown below to a coated amount on drying of 15 g/m? by the bar coater
method, followed by hot air drying at 110 *C for 5 minutes, to form an under layer.

45
Pigment 24 parts
Polyvinyl alcohol (PVA-II? ¢
produced by Kuraray) 4 parts
50 .
Polyvinyl alcohol (PVA-105,- .
i produced by Kuraray) ) 4 parts
Water 200 parts

55

The under layer thus formed was coated with a coating composition shown below to a coated amount
on drying of 8 gm/m2 by the bar coater method, followed by drying at 110 C for 5 minutes, to form a upper
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Dye . 3 parts Diethyl ene glycol 20 parts 10 Wat er 7 parts .
Dye (ink 1) Y.« C.. Direct Yellow 86 15 M C.|. Acid Red 35 C CI. Drect
BlL.ue 199. Bk: C.I. Direct Black 1gplg¥zscaqgsition (I1) 20 Dye 2
parts Pol yet hyl ene gl ycol 20 parts Pol yet hyl ene gl ycol #200 15 parts
Wat er 63 parts 25 Dye (ink I1) Y: C1. Acid Yellow 42 M- C. 1. Acid Red
92 30 C. iayef o dbitairetbe résbiding B®dibk:of Giel presbit irgerttioBbraicte Fatorting medinn deri domparativé | | )
35 C.puposei d bl ack 26 was used as the dye in the ink conposition (I1).
Eval uati on was performed with respect to the followng itens. The results
are shown below in Table 2. Measurenent and eval uati on nmet hods 40 (1)

Di scol dration [er Pligaertood Bl ack 2 by the ozone test vgs p@eesred
according to the nethod as descri bed above. (2) For neasurenent of indoor
storability (1), ®odyvdmylrekcolcsl f(PVRed 18, use of the ink (1), (I1) and
the printer (a), @rosuesd &y tKwrardy)in an office and Iefgatsstand for 6
nont hs The image with no discol oration recogni zed as conpared wth the
sane, i fage st or edPelyviiayl aleahal elBVAODIOG: file for 6 45 mont hs was
rated as o, that Wrodusedby Kuraray) oration as x, and & RATY®#th medi um
di scol oration ther ebet ween as A (3) For neasur ement of indoor storabili ty

(2), a solid patt PY(?F‘ \M@Eﬁﬁ%%oqﬂﬁ the ink (I11) and the
printegg (b), atta office as in (2) and |eft
to stand for one ’rﬁt%ax/\een thd ®tticity of

this image and th ty of thelrragelrmedlat after
printing was det e?ﬁl%%é‘d for eval uation of Indoor di scg%’q’zﬂ e (4) For

cal gr characteristic, chroma of the printed matter by solid printing (Y, M
C) W t ko t he Thesgigradntstused fonfornatign @fnich dpper et intEampfed)9 Vidandeamparaitle Byampbe7of a
hi gh speeglare olhopm incdfabley8zer CA- 35 (produced by Miurakam Shi ki sai Kagaku). (5)
For image density, O D. of the printed nmatter with solid printing with the
use of the ink (Ill) and the 55 printer (a) was neasured by use of
Macbet h Densitoneter RD-914. (6) For evaluation of discoloration to yellow,
the foPiowing test was done. Recording nediuns were stored in a clear
pocket file (produced by Lion) for 6 mounths In a dark place. Thereafter,
the recording mediumw th no discoloration to yellow at its coated surface
- was ranked as o, and that with discoloration to yellow 13

30

4

18



00 o™ <

N ONNO —
o .~ O o — —
o (@)] —
< ® g O~
© 0 MmeEm e~
7o) o« aea = ]
. © NO ~
o™ e . o ﬂw ooW, ¢0°0 D~-3PTXO WnUTEMIY TTEOIDY o
- _
@ L ey 81_ 16 0Z-dS TISeUTE
[(o) 0 4 N <t . (@) .
o . ~10 O :
¢ 6”@ oof 20°0 D-SpPYXO WNUTWNTE TFSOTOY
. - 9T | 8T 1°6 0Z-ds T¥SOUTd
<t O M K=
.~ o - )
, © Hi 8P 7 008 SS9 20 T°0 (wyebex uessIN) 0Z§ 108 PUTWNTY
. . . [AY
o o lobm =)
o . s L §6C — Y (ohboy eoTT¥s uoddiN) L£0ST-3 TYSIIN |
— N om L0 st st
- ~.0 oo <
m m urmv. i {=) Amqw < 50 (okDoy nyebey Tuezeml) (OE~OY RUTUMTE JATIOW
-~ . 1T
g F 19 e v's T (topebey vmoky) 009 PIeMOAN
E o L= o> ol .
10 g ~¢° ™o o oad 20°0 5-3pIXO WnUTWATE TYSOIOY
N e . 01
o B T[T | S <k e (rofebey emesnZTH) LZS-d TFSEXRZTH
B - [ W= : :
s T° |TYos0° 0°¢ (uozoTW &q peonpoxd) O-XV Eupmmye TeoYIauds
— > = St~ .—_nzo_ : 6 ordmexzy
LT S : — 8 6 (epog wwekn)or) 0z-ds T¥SUTA [(xehet zeddp)
X o — (9\] 'ITL e .
028 | poon | Tl weze | () ozrs
@ © > s O] 0 eoepans aToT3xed (asanjoegnuey) JuemSEd
5 5 Zq ot wepds | ebexay
) — o~ — -0 Q.
X O——_ o210~ _O
c — Q. L=
C S5 -5 i T STGeL
" %oco6_ o . = N> € o1q®x
NODT 0000 O @ . X
m S N0 1 > —Lun
—_ — AN
oo 04@
O — c . —w ©
m ) g x
NDO  © cwn o
H__ o m ow [¢)] ™ = w
~ N d X-o>0 ™ x = & 8 8 8 N ®
. m - . M cw.— N
[Kp] T « O~ — —
NOOOO_IN~, >0 ©
N o O@ O < < .
. © .- O a v
o c 64SCOWO‘W u
st —© . .cCon< . .
o . 0o 0. 8%
LLmmoomowoocOoOdN x x

80

56

17



| ndoor storability (2) 17:6 - 14.3 15. 2 15. 7 21.0 20.0 20

Col or characteristic Y 80. 8 82.7 80.4 82.3 25 M
67.7 *73.6 69. 8 71.4 C EP 0275 711 80 7 59.1 59.7 60. 0
- - 30 | mage density Bk 0.79 0.77 0.76
0.75 - - Discoloration 35 to yell ow X
X - X X ' X X Exanples 9 - 14, Conparative
exanples 7- 9 40 A puffe papgr Wit a Jpasi s her of {100 Tkrr] and a sizing
degree of 22 sec. as thei Jullst rat g wals ceat pe Ned] CO@ti g conposition
shown bel ow to a coat ¢d safoynt “on |dP'yji nd" of | T} [ef ]| by™ t hp bar coater
met hod,® fol | owed by hdt au: rying atl [err]if mhutes tto form an under
| ayer. 45 Pi gnent ' 24 parts
Pol yvi nyl al cohol (P Aa;[”’z\z proddced by Kufarpy) E
4 parts 50 Polyvinyl gligioll (BVA- 184, - Dr op@ckd bg Kurgral) =
4 parts; Water (E‘ N B L B P00 garts 55 The
uan/r\ Iayer t hus for coated wifth a cpat ng! cohposm on ghown bel ow
to coat ed anount on peyi-pgd—ef—8--eHr—by—helba at-et t hdd, followed
by drying at 110 C fo 53 qut es, |to {f orm a| upper EP O p75 $11 Bl | ayer
to obtain the recordi g Bedijumg of thg preseni | Quept) on,anf theé recording
medi um,§ or conparat i vq.cgurg)( seN PilgHgnt rlemls o~ g
25 parts Pol yvinyl al ¢ah&@a (PVA 1377 |pr oducled | by| Kuf ardy) E
6 parts 10 Pol yyi nyl 4l cghol (PVA 10'E3, roducgd by Kuraray)
6 parts Polyam ne typg watenf-resi dgtant age (8% aqueous sol uigi on) 15
(RASH- 10L,  produced by Nitt¢bo) ' : 4 p rtsé’V\Ater
200 paed s ' te
%
o
2
.M c
25 2 &
_n -y
& . v 8
30 § ~~ 3 . -
L] Fal -t
E |3 §l§
S5 (8] 2 |glal.l 5| @
=] Q
R EHE RN R
35 B ] & |3 3 [|8|:|3| & | &8
= oo 1S 2 |12 R)8) 5 |53
T8 » |as|g|gl | EE
o/ 2 pa | & 1Bl 35 = g ﬁ
[=] 5‘2 = ';'b 5] E L= .GI. L]
w S |al & (4|43 8 | 2%
2 131 3 (dl~1F] = 2 &
21kl & |&i5)8] § |-
- E-3 -y = 0. 8 -
a &t & |E|l=la 3 -«
45 N N H O
g 331880t & IS&ES
Jaald{33 L
Mgl - -] “f?l L} 22
i7 | |81 i
“ 8 284 284

For each of the above recording media, recording was performed and evaluated in the same manner as
jn Exampie 1. The results are shown in Table 4.
55
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20 ° The pi gnent s used for formation of the upper layer in Exanples 9 -
14 and Conparafive exanples 7 - 9 are shown in Table 3. 25 30 35 40 45 50
55+ | EP 0275 711 Bl [err] 10 EP O0ZEP0 ZA171B1BH [err]

20~~~~~~~~~ e~ For each of the above recording nedia, recording was
preferred and evaluated in the same manner as in Exanple 1 . The results
are shown in Table 4. EPO275 711 Bl Jerr] As shown below in Remarks, a
variety of silica to be upagd i lﬁke pt es¢nt i nventifon re
by use of silica shown in F&f.ﬁa ﬁoébti?}lg\,,vt“he?} ti
the conpositions shown 19 & SEPER75711 “B] Tel Bwf Reqe™pr ep
paper in general (G nkan;| basip wgight 64 [grr]}pradduded
Pulp K K ) were coated with {he rdspectiye doatpkd l}i qui ds
a coated anount on dryindg qf 81 [¢re]| £olflpveg by drgiiing
manner to obtain recording grad] # ¢f st hg pr%segt In e<Ftion
Remarks 4 -] }0 parfs Kol yvin
11A_produced by Kuraray) 70
g Nlajajajal- el
I’l Lo o~ [ < [ =] [ ‘!.g wn 0
() n tn 111} uy < " wn 2
15 g
hi
g B R B Bl Bl a1y«
ﬂ < < n «Q v o N hed 0
'g P~ ~ o~ Lt O ™~ > r~ ™~
N )
20 S '
S PR IR B IR B I R Bl B
§| |s|s|s|eje|s| |8]3|]
B
25 o oy
- ]
g slglieleleidls el
o N*‘ * w o~ o~ wmi N o~ i -t -t
E 8'3 8 Nla|o
'U“
LR
30
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65 Examples 15 - 19

As shown below in Remarks, a variety of silica to be used in the present invention were prepared.
Next, by use of silica shown in Remarks respectively, the coating liquids with the compositions shown
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Wat-er , - : 100 parts Conparative
exanpl e 10 For conparison, in place of the surface treated silica B in
Exanpl €' 15, an untreated silica Agpapomssad.g120 follow ng otherw se the
sant procedure as in Exanple 15, to prepare a recordi ng nedi um of

conparati ve exanple. Conparative exanple 11 25 For conparison, in place
of the surelowowreprepatedd silica B in Exanple 15, a coating solution was
prepar ed by Newtrrare /pagbrcin genepl (Fiekar;j Haie yeight £ dbire’a brofiugad by Senyp diekugpki dlulpi KK he
treating prated ofith S srective seted liquidanbes bar enatsr alug otpd Amopnt ontdning @12 tore?,
coat i ng |fPigwediby 4ndng B Ricatyedionab magngito phfain sesprding medie of fpapresentiinyetiomnpl e 15, to
preparé a recordi ng medi um of conparative exanple. 30 Renarks (Exanples 15
- 19, Conparative exanples 10, 11) Exanple 15 35 Silica B: Inmediately
after aging for 40Sdildemedn Remarkecacti on of silica Ao pdasa i bed bel ow,
5% of magnesi um chl oride was added based on silica, followed further by
aging 1;oor 20 m nut Polysniaydt mdcohod ((IPVAs kT procedure as for silica A was
repeated to obtain silica B. 40 Exanple 16 Silica C_Immediately before
drying by spray drpeedugednhbdyr Kararay)of silic A as ds@ertal bel ow, 10% of
al um num hydr oxi de. was added based on silica, and otherw se the sane
procedure as for sWAt@& A was repeated to obtain sili%ap@rt# Exanple 17
SilicagD: Imediately after alkali neutralization in the reaction of silica
A as described bel ow, 6% of zinc oxide was added based on silica, and

ot her W secdniparath@dRaniiddedure as for silica A was repeated to obtain 50
silica D. Exanple 18 Silica E: During drying by spray dryer in the reaction
ofi_si | i ca Ar@sosipfiesn, iaqibcbd ol thesurddeated SilicamBERGMPI S, ahl iriveted\Eilica ACER Gsdaia s ed
on si | 2oc dplioging othbiwmzs \MeSsams Ipcairetasin BaAGr1S, Bprdpak aSbdording mMeditsSof lcap@dtide t O
obt ai n sidxamegle.E. Exanple 19 20 EP 0 275711 Bl Silica F: Silica A as
descri bed bel ow was subjected to thernmal heatnent at [err] for one hour to
obt ai n si¢amparative egumgisatiat i ve exanple 10 5 Silica A: Into a reactor were
charged 10 nB of commerci al lX avai l abl e sodiumsilicate, and 35 [err] of

wat er, #and GefremPasisen jnjpiage gFthe prsfage tseptgd gllica ip Ex 15p% cagfinorsglufion Ve PeePRrodo
[err]) wey Beraldlanging thapdige Aqandfalsiymeahiorigs, which ©ithe Fpalipg agent pampoyndglingrmal

st eam wasteBPesirTe Avriop ereparaion pbthe peating liuidsellowing plherwise ha S3a MIPGIdES ahin ereBRle ¢ o
90 C. Thel?: CREPAG afergrding Mmediug gt compamlive &4M0le apper ature for 40 ninutes, and

t he al L(oal ﬁem\gg(ss neutralized w t h

{(Examples 15 - 19, Comparative examples 10, 11)
Example 15

~ Silica B: Immediately after aging for 40 minutes in the reaction of silica A as described below, 5% of
L magnesium chloride was added based on silica, followed further by aging for 20 minutes, and otherwise the
-/ same procedure as for silica A was repeated to obtain silica B.

40 Example 19

Silica C: Immediately before drying by spray dryer in the reaction of silic A as described below, 10% of
aluminum hydroxide was added based on silica, and otherwise the same procedure as for silica A was
repeated to obtain silica C.

45
Example 17

Silica D: Immediately after alkali neutralization in the reaction of silica A as described below, 6% of ziric
oxide was added based on silica, and otherwise the same procedure as for sfiica A was repeated to obtain
so0 silica D.

Example ]E

Silica E: During drying by spray dryer in the. reaction of silica A as described below, 15% of
§6 magnesium laurate was added based on silica, and otherwise the same procedure as for silica A was
repeatd to obfain silica E.

Example _1_?_




10 - sulfuric acid to conplete t-he reaction. Next, the solution was :
filtered, washed with water and pul verized after drying by a spray dryer to
obtain Silica Awith a specific surf&R0areaid! 350 [err] Conparative
exanple 11 15 Silica A Treating nethod: no treatnent (during preparation of
coating solutiaon, 3%of calciumchloride was nerely.ﬂhged mﬁt& sil%ca .hFor
the above recorliFhf FHadiAes peseibedibrlgw was syniscted o, harmat, bpatmant 84084 G fgr prigchour o
same manner 2% §ic3F Exanple 1. The results are shown In Table 5. Table 5
26 ConparatiEe eéﬁﬂ?&%m%§1o 16 17 18 19 10

11 30 [err] ==mea PP 15.2  16.1 16. 2 14. 2 17.6 25.6

(2)3' 11 ndo;)(r st %I@}%‘ Igjoly ; gelétor%re( J:llarged 0 m? of comlg?cially avai|,a639 sodium silicgte, and 35 m’Dof

, and ing of the mix , 3.2 M2 of suifurl id (200_g/ml dded about 15 mi S.
X X 403:?; aﬁmdgmﬁiéﬂ?gés& %éémi bl¥wn (f?g):lint;c_to oloySte o tenl@:&uree it 6oL minutes to 80
9.2 10.5 ~g, ﬁ:g;l% ing Wis 1ok 8 th6 BiMeAtiSdrastd ot 46 mirdes, aind 11%il waShbultalized with
82.1 830 I sulfuricBfid4o coniblete/thi'keaction. Next, the soiufibh was filteréd) whlshed ¥ith water and puiidrized after

7155+ . 71. Gqryind By Q sy dryer to obtain silica A with a specific surface ardabf §50 gif®l . 8 51.6

50.: - 52.0 52.2 51. 3 I mage density Bk 0.71 0.73
0. 69 0. 70 Compdeativelexampl®1%73 0. 71 55 Di scol oration to yell ow
0 0 LY 0 0 X X 21 Caims 1. A

recordi ng wrediiead conprising a substrate, a ink receiving |layer on the
substrate, the ink-receiving |ayer containing a silicon-containing pignment
and a bi nder, \imstingi methége np deaimeitr{during dreparation [1if [5patiog Solution, 3%k of GRigfum tchigtide was
[err] of C. | meplydgeixed|wiRilicl.of 20 or | ess accordi?n?g to the ozone test. 2. A
recordi ng nedi (i He ey meprding wedia, megrding s eprfprpesband ralpaiedainy the, game, fragnef &s in
porous. 3 2 AEYaERRrid Thayesulitiare showe dot8PRg to claim 1, wherein the

di scoloration [err] of C 1. Food Bl ack according 10 to the ozone test is
10 or |ess. Table S _
26
Example zmpa;:tive
| 13 1 17 18 18 1 u
® AE*ab 15.2 16,1 16.2 14.2 17.6 25.6 23.1
-Indoor

gtorability (1)

35 _
(1) 0 o o 0 o X A

\_/ (Ix) A A A A A X X

40 Indoor i
storability (2) 9.7 10.1 1l.1 g.2 10.5 20.3 17.2

Colox

characteristic
“ b 4 | ~ 82.3 84.6 80.3 82.1 83.9 84.2 81.7

M . 70.3 _72.0 70.1 71.0 71.5 71.6 70.0
50 c 51.0 51.8 51.6 50.8 -52.0 52.2 51.3
- Image density -
. Bk 0.71 ©0.73 D0.69 0.70 0.72 0.73 0.71

® Discoloration

to yellow . (o] o L) o 0 X X
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4. -A recording rredl um according to claim1, wherein the ratio of the

pignment to the binder is in the range of 1/3 to 5/1 in term;“, m

ratio. 15° 5. A recordi ng nedi um gpeargditageio cl ai m 4, wherel "mﬂw "“,’”H"’
in the range of 1/2 to 3/1. 6. A recording nmedi um accordi ng to ah yt

preceding claim wherein the pignent has a specific surface area of 10 to

200 [errClams t he i nk-receiving | ayer al so contains alunm ni um oxi de

particles. 20 7. A recording nediumaccording to claimé6. wherein the -

al uni ni urh ok |referdp'arquwnb§°mmﬁw # sbstiale. agnigmoRiving 1aver efhthe gubsirale thepinltecsiving

pi gnent . layep CP@E'B'F%IP icopsentaifing, @tgmewti ang a kinder. arhareln tBe repording dredium dybits

al uni nfum oﬁ‘?ﬁ@’“ﬂ%{’rﬁ S11FapdBiaci 2 of 29 or less gecerding o e 0708988 of 0. 001 to 10
[err] 25 9. A recordi n'% medj um accordin to an¥ of clainms 1 to 5, wherein

the ink- rzecéﬁff”ﬁﬁgﬂgﬁ'{é aE‘i?Fﬂﬂglt%‘égmdn po PETVIGIANPE AP t he pi grent,

D B K D A ST P T 0 o8 55

r egor |ng nedieum accord ng 0 claim?9, wherei n the pignment contained in the
under | ayer aigodf %um' dG e . whrbiE 6 Tlb BONTBEHLARE A Bh herafige?
9 or 10, V\h&r@dtgs R tetiniS W ra%yr ace area o I'con- containing type
pignent Is 1n the range of 0 to 200 [err] 35 12 A recordi ng nedi um

accor dishg, tme%amn?fmee.hala%uﬁ;g 10/ claiff 40khefeln the Va6 18 Inthd RRgePeB IS 4 surface area
is in the range of 10 to 100 [err] 13. A recordi ng medi um according to any
of cl ai n. 6A rézortiidg msbiGitddrdirg@o drypreceding Biai, IviereiR Eel pigieftthal) @ ¥sacific ddface area
speci fi c suéffiaee200mes, and thd1ak-roeiving (:9ér alsolcontd3Qiuiniui] oxidé.pariciésecor di ng nmedi um
agcording to claim 13, wherein the alum nium oxide particles have a

speci faoc 7s uA revorling mediumnactdnding ta elgin Bifwha@inttiee £@@nifire oxide Peicled Somplise T oraditeng
medi um ac cobyiveight bidheatatal pigmept.ai N5 9 to 11, wherein the pignent contained in
the under | ayer has a specific surface area of 200 [err] or higher. 16. A

r ecor di nd n@deagrdingcoeesiug 0'?"09 & ¢ldim 619, 7. whereinjthe algreiniyn piiden parfinies haves pasiiclef | ¢
surface ar e#izesfin PoEngRP PV PP 50 17. A recording nedium according to
claim®, wherein the ratio of the pignent to the binder used in the

i nk-recei®%ifi q° rmadiimy pocordisg foyany q‘ %Ia&mg g Sorh f{nkyegpiving layeg comprises an
recordi ng UG, °P'8"‘E‘L 'mﬁ ide, a0l they EG&? FHUNGRDBNRE cuaining R
upper Iayer"'f"g"'lt Wity greaterpatlicle Bize than the gigme H"?d‘pfeérlﬁ’f' 19. A recor di ng nmedi um

ar gor®t R8Py Ef?gﬁf""% ot it 650 % e poont Handl e UG sl it g

medi um accor |ngsto any of claims 1 to 5, wherein the silicon-containing

type pi grignj rbésu.rtaeﬁau.a# rdhﬁgatciama oS 102 hardinl 8R! 4PEGHc M&a 8Lof%e Silicon-
m xture of Ly p%mg ,@ﬁtﬁg a 5gm0§5)mz,ghydr oxi des, salts or oxides of
nmet al s,ssel ect ed rom Zn, Ba, Sr and Sn. 6 21. A recording
nedi um aGROA cbiding %eai;alaeé%g w\/aeyr& biBimk BE7, 8ok 1 1 ARerel thb 3pifie SurfadiPedlé BITRNT
before the range of 10 to 100 m?g.
-/
13. A recording medium according to any of claims 6 to 12, wherein the aluminium oxide particles have a
40 specific surface area in the range- of 1 to 500 m?%g.

14. A recording medium according to claim 13, wherein the aluminium oxide particles have a specific
surface area in the range of 10 to 200 m?qg:

45 15. A recording medium according to any of claims 9 to 11, wherein the pigment contained in the under
layer has a specific surface area of 200 m?/g or higher.

16. A recording medium accordmg to claim 15, wherein the p!gment has a specific surface area of 200 to
700 m3/g.

17. A-recording medium according to claim 9, wherein the ratio of the pigment fo the binder used in the
ink-receiving layer is 1/1 to 10/1 in terms of weight ratio. ,

18. A recording medium according to claim 9, wherein the coated amount of the upper layer is in the range
55 of 1 to 20 g/m2.

19:. A recording medium according to claim 9, wherein the coated amount of the lower layer is larger than
that of the upper layer.
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treatment has a specific surface area of 60 [err]. 22. A recard] | '
according to cl.aim20 or 21, wherein the silicon-containing ﬁiﬁﬂl‘gMﬂﬂﬂl“l
a.synthétic fine particulate silica. EBGF57A Bdcordi ng medi L *
any ‘of claims 20 to 22, wherein the silicon- containing type pignent has a '

specific surface area |2|t he range of % t‘oszoté) erarr 24il A recig'r‘grtyrr}gpigmemhas
e R ey ey A R e
precedi ng cl ai MY 257 sﬁ"@B ‘1"8?71‘5 i A F A SBher ei n sai d
;ggg{ g: 28 l’ztpoﬂ réc% ".ic g fn§ tga gl;l% %g) %reu%que éicgrfe Eo%[a%{;‘ %@3&!@9& bef?re the
| east two 20 ors a8 0 e Iow rragenta cyan and bl ack.

Revendi cat | ops, 4. mg&lﬂr&gggigmcg\ws‘& gﬂg%{)&@ﬂ?% oﬁﬂ@ﬁ&&@% dilidorRéd Pé&rh&ttype%ent s a
i| X lr

couche rdceptriggn strat couche receptri
d' ehcre cogtenant un pignent renfermant du sillciumet un liant, le support
d' enregi st 1 emBnA rdeb@ng Rodith abdbrdidditd AR HiairikS2008 2b SatereERb arho.debnfaﬁ.tng ltybalpigment
noir C.|. Food &a@}sec&rcegabawrhmfedadgeuntaaa@mzrgur vant |e test a |'ozone.
2. Support d' enregi strenment suivant |a revendlcation 1, dans |equel |la
couche receptal & escovding eriethod ihicB @omprisegDinpallirgedropletsSi W@bﬁtaiﬁlhg&ﬂ wetgr-spluble [ipédn to a
sui vant | asr evenachrdiag hediurmilaccalding tol ady| preteding claimangenent de coul eur AE* ab du
colorant noir C 1. Food Black 2 est 6gal ou Inferieur A 10, suivant |le test
a i'ozone. 385 Arec@dippupthociicesrdiegjiosieinei: whereu bajimcording mmmﬁh‘d&tfﬁmk!n, mefwds
| equel | e rapport du pignment au |iant est conpris dans |'intervalle de 1/3
a1, en rappoh tecpreing eethed acgording i 241 ore3fy whpreln reeardlingtis Reffogmetby |uge of at least two
revendi cat®Pon 4500t ks eiyallow. meserByat tnddick-conpris dans | intervalle de
112 a 3/1. 4Q 6. Support d'enregistrenment suivant |une quel conque des
revendi catioﬁg"eﬁf’{?eg‘g'ént es, dans quuel Ie pi grrent possbde une surface
Zggfle]rrleﬂ? edg 1§g rsgggg 8margou ﬁ?pt co he §E HQ,ECF e(r)arr:]rte sﬁr Fe substrat, 1a
d* enr eqi st ?emangou h rgfg é}( cOl te r]p enfer Jh et u llant I§ support
€ 9 en?e %s}{' ﬁlﬁ i ‘fg ;T;ou g’d Llo %\0‘?6 gc?"él 2 égal
d' oxyde d'al um gy
Support d'enregi strerrent "sul vant a revendi catl on 8 ou 7 dens | equel | es
particul es d 29@&%&0@ d@rlrrUd'ﬁtremQr'ltUszﬂﬁsé felERicafibR St @a@s”fe&rfe?% EcROfstdptridh @ncre ost
conprls dags |'jodusd.valle de 0,001 a 10 Um 50 9. .Support d'enregi strenent
sul vant | ' une quelconque des revendications 1 a b5, ‘dans | equel | a couche
receptrice d'aenSypBort@EMégiREMenD SuivaIE Mévefdibaithi 10 A 194G8) iecdharntombi®t di icBUIgI IAE" &bedu
| ' oxyde d' al um doloktit wilr d.IEFdoiRBIALK 2 6t SgEN6L IBMLILNE 103 Quivant I8 GSTH zéNt enant  un
pi gnent ayant un dianmetre de particules superieur i celul du pignent
present dans 4l aSupparcfenregistremere isnigant GSreddddicaBonp podens (Bqaat e crpsdrt enpigrend il \iam test
| a revendi cat i osem@ris dkas Bntorealla gk 188& 55, gmepporypoed¥ht dens | a couche

sous-jacente consists en silice sphérique. 23
8. Support d'enregistrement suivant la revendication 4, dans lequel le rapport est compris dans l'intervalle
de 1/2 & 3.

40 _
6. Support d'enregistrement suivant I'une quelconque des revendications précédentes, dans lequel le
plgment posséde une surface spécifique de 10 & 200 m3/g et la couche réceptrice d'encre contient
également des particules d'oxyds d'aluminium.

46 7. Support d'enregistrement suivant la revendication 8, dans lequel les particules d'oxyde d'aluminium
représentent 10 & 80 % en poids du pigment total.

8. Support d'snregistrement suivant ia revendication 8 ou 7, dans lequel les particules d'oxyde d'alumi-
nium possiédent des diamétres de particules compris dans lintervalle de 0,001 3 10 um.

s0 :

9. Support d'enregistrement sulvant I'une quelconque des revendications 1 & 5, dans lequel la couche
réceptrice d'encre comprend une couche supérieure contenant le pigment, de 'oxyde d'aluminium et ls
liant, et une couche sous-jacents contenant un pigment ayant un diaméire de particules supérieur
celul du pigment présent dans la couche supérieure.

10. Support d'enregistrement suivant la revendication 9, dans lequel le pigment présent dans la couche
sous-jacente consiste en silice sphérique.
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EP -0 275 711 B1 11. Support d'enregistrenent sulvant |la revendication 9 ou

10, dans | equél |a surface spé6ceifique du pignent contenant du” Imllﬂm

conpri se dans I Fintervalle de 10 gp3fswqewt 12. Support d'en M ﬁMI"I“I
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|nterv L } SU.P ort enreﬁ s;'re f néarllet
| "@aﬂ i fingy oA 3?%% u
3§ﬁscf’2qcou "Eaang B, ssidat ino o et derpide gk AR %‘ﬁ e

superigure a %00 erlg 16 Support d enregl strenent sul vant Ia

r ev d| c de
200°a 700 T Ao e e S B A St S B R R
9, dans | equel Ie rapport du pi gnent au |1 ant Utl?l sd dans | a couche

réceptri o, du &"E:l%n@@&reﬁﬂﬁﬁhiv&t PR JublcdnileSdeY Fdvbiicdfond b b 1, ddid iequéﬂgéfg'mﬁp”
ponder @l . 1&esunp@nE fa dudhB s6161dbiie piastide ShY s0Rte shatib@\@RE b sipsMire 2
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i nferieure est superieure a celle de | a couche sup6rieure. 20. Support

d' enr e®yi sty Supwntt deegistrement syivant dpmevendicaiore9,ciass lequebladappert o pigmdnt au Bant didisds

| equel | e pidgwniagoud® récoptricayiancieseticorprisgians Iintarvalldest 52 4@/t reh sapportpenddrali t ement
de surface avec un conposd, au un n6l ange de deux ou plus de deux conposds
choi si s et Puorew STenrgisiament; advap la 18vep ﬂﬁ%m 8edans deqgeldg Rt ode, FREAteToRBt AR thux
choi si s ent FRUCHO supsrieurggst CAT"P"SZ a"sB%i‘te“’Sﬂ'e @ﬂ aS?PQ”Q?l Support d' enregi strenent

SO i R SR
avan Phée
Support d' efi€ '?Prr‘eé'F?ee}ﬁ %gﬁ‘)‘@%{ Ff‘g'%\’f’é'm?ls&% % 20 ou 21, dans quuel | e

B; (F:]trrle(r:lt | g@n up grttd 91§ on ulvant ﬁ'lilm e% s r#veﬁdu attonsl‘\{%%g: ?e ue! £ eé\i] que
icifn
des r evend aarx' % a mp em @grr f taverigam%dr&a Cia b L\Jde%’&%i

possbde une“;gwl @,gﬁisgg MG AE QA Interva
24. Proced6 d' enregi strerrent ‘qui consr sts A chasser des gouttel ettes d une

encr e CONi1EBagport Wanfegikimihi sdrw.@ln@ Seubrdiehifdn O bdns 1d40e1 94! BigRbAt cOntBiRREA shlclufirent
sui vangs | ' UaenChiftébridh) pbkdedtae LEH4ESEPEERIub 86180 RUQCO- 45 dentes. 25.
Proc~d4 d' enregistrenent suivant |a revendication 24, qui consists en un

procede d2eBupgit ItendgBRémdatsuivart laCrewddication 26 ou 26, das Gy0dl G Pighertedhtedanaint
suhvant | a silahem ekt o silica syhthétique 36 partimles filesquel | ' enr egi st renent est

ef fectue au noyen d'au noins deux coul eurs d' encres choisies entre |le

j aune, 40 e23mSurpat dendegisttomant syivarit Euna gieiconfugtdes rexendisatione (a2 B% dans lequel le pigment
Auf zei chnungevesewsdr alliciym posgideaine Sfstspéaiiiqumepmptiseaiens lintereafiendd ha BORMRN

Schi cht auf dem Substrat, die sin Siliclumhaltiges Pignent, und ein

Bi ndeni t t¥% PrRtRd" Q"’egtf%ﬂ’@ﬂ"t GHiCOngiTte, B cBaTRRl 98 Mﬂﬁ%rear’ UpeyPRCpROTPNtepaat un eqiqrant
Entfil rbung NE&B‘“% Gortre| un SupRORt CB?"%?@E""Z“WB?P“’Z@ IypRefuelraicue dps wuangipations préce-

25. Procédé d'enregistrement suivant la revendication 24, qui consiste en un procédé d'enregistrement par
jot d'encre.

§0 26. Procédé d"enregistrement suivant la revendication 24 ou 25, dans lequel I'enregistrement est effectué
au moyen d'au moins deux couleurs d'encres choisies entre le jaune, le magenta, le cyan et le noir.

Patentanspriiche
55 1. - Aufzeichnungsmaterial mit sinem. Substrat und einer tintenaufnehmenden Schicht auf dem Substrat, die

ein Silicium-haltiges Pigment, und ein Bindemittel enth#lt, wobei das Aufzeichnungsmaterial im Ozon-
test eine Entfdrbung AEab von C.l. Food Black 2 von 20 oder weniget zeigt.
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2. “Auf zei chnungsmat eri al nach Anspruch 1, wobel die ttntena
Schi cht_poros “Ist. 3. Aufzeichnungsmaterial nach Anspruch 1 I Hﬂr H"II'"III'
Entf ai rbung 6LE*ab von C. |. Food Bl ackP 0i2rzthBest 10 oder weni gert

6 4. Aufzel chnungsmaterial nach Anspruch 1, wobel das Ver hai tnis des
Pigments zu dem Bi ndem ttel angogeben als Gew cht sverhal tnis i m Bereich von

|

1/3 bis 5/1 P efpfeeicanungeeipdy! sech MeReIead evqbel diaiateraulisrpenge Rehient Restsdft das

Ver hEl t I'm B h /2 bis Il 70 6. Aufzel ch

e et St i St PR A ) S EE o

sche Ooerflachem\)“{)l oHi 0 2/g aufwel st und die tintenauf nehmende

Schi cht fehe t th f n

nach Anspr uch é&:‘f‘z@c Au als ﬂ@%ﬁ stBI?uch g%: cllgs V%Eﬁlll tfé'g %&@Q %nggmr?d%%@t!al
gesant en Pi grren? gs ausnach U\EZE| nungsmat erl nach Anspruch B oder

7. wobel i e oA fuioRlunBREIA B GHERLe FunVondichl 04RAL ln?>9 bVGHARSIOd B0

0,001 bis 340 armaufwm sen. 20 9. Au zel chnungsmateri al nach Anspruc

5, \wobei di eg i QiRBRAMhIMEEHL REchBhCHdr vBhbiGeraRBh Ansitths, Mob8ll das PRFMeR EINE&Pozifi-
Al'um ni umoxi d Ukife BesHIESheCAMTOLHILI00 1P RifWRRL U B8 Entenalthdhienddl SohiBrt T6HRr AN
mt -einer Teil cixppgenddentgitol er al s diejenige des Pignents in der oberen
Schicht aufweist. 25 10. Aufzei chnungsmaterial nach Anspruch 9, wobei es

si ch bei den7Pi Ansehnuhgsmdeetial thadhe AespruBic 8] ebibei Wia Kugiiufndxidtbiigiesd 8l bis cB0uGelY. WX des
handel t. .11. AujezamitetPigmansssmbsarattwh. nach Anspruch 9 oder 10, ,wobel die
spezl fl sche Qoerflache des Siliciumenthaltenden Schriftpi grre_nt S imBerelch
von 10 bis 260 Aupighriungspeteriad Gach AnspiurhzAebdeh Auwebeihdie aliniglumpxidivilciansgineutetichgngrdte
g\gder 11, wobdm Eii'reé?hyye%mé?éﬁki@"&)%’fweisafthe | m Berel ch von 10 bi s 100 nRig

| 'egt. 13.20Aufzei chnungsmat erl aI nach Ans ruch 8 bis 12, wobel die

Al uni ni uroxi 8t e’f‘!”@ﬁ@ﬁ"@f“ﬁ\?"% ""°b°' digyintanpy Q?H'@eﬂdmsﬁé?"éP‘E?P fpnSchicht
bi s 500 nRig auftheyeblg me‘izf"“%‘f%iddﬁﬁﬂ ? Praifte! ypd qins ynterg, 3 ‘1’3’9’" epent mit
die Al unmi ni unox38f E?"F'E?H%rﬂ"eeq r A, qoipTigeLeR Elopps 'I“ldP" Brof okt tvon 10 bis

’:1'

f fzel ch
wbel s Fn! ﬁ:}; s fu ZAe R SRR 5 R PR L ol Sotdhn ur

Qoerfl che von Mwei st. 16. Aufzel chnungsmat eri al nach

Anspruch 15, 1wgﬂeuc%ﬁgsﬁl Qﬁg? che Aﬁkpﬁx@ﬁ@' Bcie? CBE whidf el sp%li\ﬁ'scﬂé) @b&%hp'tﬁs ium
m2f g auf vel st.” dhihaiehdenSchitBlghbis ROSIBKS/oh 90 bidl B RN iBRE UCh 9, wobei ~ das

Ver hAl t ni g,des Pignents zu em Bindemttel In der tfntenaufnehnenden

Schi cht i m Bas,eABichdRgshatbrid? hdch MRdphuch 81483841, Wb a@%wméhs\oasﬂfmdn&m Bereich von
liegt 18 Aufzel pivpsogsApligi al nach Anspruch 9, wobel

Beschi cht ungsnmenge der oberen Schicht imso Ber ei ch von 1 bis 20 g/n®
l'isgt. 19. Aus.zassbinufigmaRiia medl Ampiibh s N2 Ciobsi, divoihedinighoxidteiichen eine spezifische
Beschi cht wags nedtigeldchenm Badsieh ean 1Sd1$00miZ/ggufakiesn. | st al s di ej eni ge der oberen
Schi cht .

o 14. Aufzeichnungsmaterial nach Anspruch 13, wobei die Aluminiumoxdidteilchen eine spezifische Oberfléche
./ im Bereich von 10 bis 200 m?/g aufweisen. '

40 18. Aufzelchnungsmaterial nach Anspruch 9 bis 11, wobei das in der unteren Schicht enthaftene Pigment
eine spezifische Oberfliche von 200 m?/g oder mehr aufweist.

16. Aufzelchnungsmaterial nach Anspruch 15, wobel das Pigment ein spezifische Oberflsiche von 200 bis
700 m?/g aufweist.

17. Aufzeichnungsmaterial nach Anspruch 9, wobei das Verhélitnis des Pigments zu dem Bindemitte! in der
tintenaufnehmenden Schicht im Bereich von 141 bis 10/1, angegeben als Gewichtsverhiltnis, liegt.

18. Aufzeichnungsmaterial nach Anspruch 9, wobei dle Beschichtungsmenge der oberen Schicht im
80 Bereich von 1 bis 20 g/m? liegt.

- 19. Aufzeichnungsmaterial nach Anspruch 9, wobsei die Beschichtungsmenge der untsren Schicht gréBer ist
als diejenige der oberen Schicht.

56 20. Aufzeichnungsmaterial nach Anspruch 1 bis 5, wobel das Siliclum enthaltende Schriftpigment siner
Oberflichenbshandlung mit einem der folgenden Bestandteile oder mit einer Mischung aus zwel oder
mehr dieser Bestandtelle, ausgew#hit aus Seifen, Hydroxiden, Salzen oder Oxiden der Metalle K, Ca,
Mg, Al, Zn, Ba, Sr oder Sn, unterzogen wurde.
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5s * 20. Aufzel chnungsmaterlal nach Anspruch 1 bis 5, vvobel s
ent hattende Sthriftpignent einer Cberfl dchenbehandl ung m t “m \!\“““\
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Best andtel | e, ausgewahlt aus Seifen, Hydroxiden. Sal zen oder O(l den der
Metalle K, Ca, My, Al, Zn, Ba, Sr oder Sn, unterzogen wurde. 25

Auf zei chn2m gefzeithaongamatardat lmadhn Aqeptucin 28 0wobsb e Siticksn SnihalidadenSahitgignient mieder
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mt - emen& %QI’|OS|I- chenég tof auf elné,{(i t.erial %
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Ti nt t f .

niaé‘hei‘\ﬁsg?%] ‘;é o gnvﬁéc};;ﬁeﬁ“ il o9, 420 8 eﬁ”ﬁ@%*cﬁ”ﬂ%“%ﬁ dLoA"
I nt en
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20
25
30
35
40

45

50

26



