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180, and:preferably about 200 to 1,000. The triol should have little other
pol ar, functionality other than the hy- droxyl groups, and the hydroxyl
groups should be well spaced in t 8o %ﬁl pi Preferably, there is at least a
67% excess of hydroxy functionality e triol relative to isocyanate

flunctionality in the sulfonated pol yi socyanate. As one exa | e of the
pr ef er r e’ FPEMBLBAEPreg %’W‘I‘i‘&fcid% §TTP?"6'HHI"(§'“ Fygend t

overll ¢ frr * edam Y 9 sslertad
et e s S-gaaps eﬁfgi 4o e eiisde s F@Eegfg}%{t‘%“‘a?%
hydr o yl 5? ﬂ [fona § Tlso ] ooHJ[oratte%rin ala llin \éh%rldg Qopolﬁm&% S%pen%rnp ups

have bee

|300yanaﬁgﬁs%ﬁe se uently reacted mnth a hydrophobic triol
such t hat tRe ratlo of |socyanate groups to hydroxyl groups is within the
range of about 0.3 to about 0.6. The resultant polyurethane pol ymer product
has cggss-1i nkabl e hydr ups p n drophoblc pol ymer
chain segnments. The curggye gﬁ%de? c§§%§3ﬁ?{ on3o the present invention

al so conprises from about 10} parts to about 90 parts by weight of a
curabl e, sulfonated, hydroxyegunctional vinyl chloride copolynmer. The vinyl
chl ori de copo- Iyner can be prepared by copol ynerizing a vinyl chloride
nononer, a sul fonated nononer having a pendant [err] group, and optionally,
a nononmer having a pendant epoxy group, and, if desired, other types of
nono- 35 ners anenabl e ;cuceon}ynerluanlon As for such other types of
nononers, those contalnlng a,vinyl group are preferable. The conbinati on of
t hese nononers for copolyner,zatlon can be varied to optimze the
propef’ties of the resultant QEMyFHLBPGNI descopol yner. Preferably, the
curabl e vinyl chloride copolymer is used as the hard conponent of the

I nventive binder conposition In conbination with the curabl e pol yurethane
pol yrer Mhlﬁh is used as the soft conmponent of the binder. 40 The
vinyl, chlor|q§ copol ymer can be prepared by various polynerization nethods,
such as enul ston pObbN-ﬂlﬁébiﬂbbﬂ{‘cm%@'W 'cﬂfN ,Qﬁhwgéhz&tls@m suspensi on

pol ymeri zati qg, and bl ock pol ynerlzatlon In any of such poly nmeri zation
met hods, increnmental or continuous addition of a nol ecul ar wei ght control
agent, a polymerization initiator, and the nononers for copol ynerization
nmay bg used when nqeep Ry ef i oy sghjgoLide nononer is
present in a suff|C|eﬁ?ﬁ§ﬁ%unt ;ﬁ%$F¢$E§é?§Eﬁi?g&lébﬁlorlde copo- 45 |yner
has a vinyl chloride noglrer unit content of at |east 60% by weight.
Exanpl es of suitable, sulfonated nononers having pendant [err] groups that
are amenable to coﬁ@ﬂ& ‘3&h|zat|on include: [err] [err] 50 [err]
[err]%[err] [err] [err] In the above, Mis a cation

sel ected fromthe groupqgaﬂﬁﬁﬁ‘qﬂ#QdCQxﬁqﬂs OtMhe alkali netal cations,

l.e., J[err], and [err], and [err] wherein R can be hydrogen or an aIkyI
group. NLIS referabl eIected %(Pnt hegg{oup consi sting of [err], and

g}tXt uj es it esu "Q'Tyﬁ . 'f'% f éen S gfrﬂ' romlﬂ"t%he r c%%si sting
Co’rr[e:\r (r)Ld plstnga | endant O gru ﬂhan § é ép%tt{‘ E wﬁ?ﬁ oduce
an over aﬁ‘ﬁ' gggﬁ yl S ect eccg1al osrtion. Nﬁlﬂﬁ té ot

groups

wherein M 'vﬁth$€s’p€& Io%@thftﬁe%a uJeﬁ-EﬁJ poly[ngtr Jn]: the%@l cﬁhﬁ&!‘e%&@mkhﬂhe %bsm iveiBR
ot her g hagglght 3306w 8RR tH e%bacfsat.m Brinagiieti bowieds wili nd AR a8dqite /B tRS btfiér-hand, if the
I epr S eN$EMuduididil WeigHt 84 high!t ﬁ}nQﬁé\JGitMa BolyReEs may i hodloghiNe ROB seticMly sofuble
Al t er nat in'6Rjbic sofvehts, Gidahofstu@d r@siflence ofla cadtédlayeEwill Berdupsy, aidehb rmdghétic powdeR)mhay
chl or i deaggnmela mesultihginiredycqdalispasibiityyy dr oxy groups by way of the foll ow ng
mechani ss in drdey topovidétihy! thiprilda@pélymee baying g plumbkg bfi cenas linkédle lydiorys gmdps pendant
hydr g ar fertheyvinylghloride copolymer backbone, the vinyl chloride copolymer contains monomeric units having pen-
dant hydroxyi groups. These monomer units should be present in a sufficient amount such that the vinyl chior-
ide copolymer has a hydroxyl equivalent weight of from about 500 to 10,000. Examples of sultable monomers
having pendant hydroxyl groups include, for example, an alkanol ester of a p-unsaturated acid, which has 2 to
4 carbon atoms, such as 2-hydroxyethyl methacrylate, 2-hydroxypropyl methacrylate or the like; an alkanol
85  ester of an unsaturated dicarboxylic acid, such as 2-hydroxypropyl monomaleate, 2-hydroxypropyl dimaleate,
2-hydroxybutyl monoitaconate or the like; an olefin type alcohol such as 3-butene-1-ol, §-hexene-1-of or the
like; an alkanol vinyl ether such as 2-hydroxyethyl vinyl ether, 2-hydroxypropyl vinyl ether or the like; an ac-
rylamide such as N-methylolacrylamide, N-methylolmethacrylamide or the like.




40 Thie sul fonated nononer should be present in an anmobunt suff icient to
provide a vinyl chloride copolyner conprising a plurality of pendant [err]
groups -and having an [err] equi vk Pﬁ‘d ght of fromabout 2,000 to about
100, 000. Most preferably, the vinyl caﬁ rirde copolymer has an [err]

equi val ent wei ght of from about 5,000 to 30,000. Wth respect to both the
pol yureth arfateralv M@r"'“&!ﬁﬂwqﬁ é°R?|Yﬁ‘9'1 coppyisiyg Y‘Ebé"'ﬂ‘tﬁ'%’!‘ pr unityangd pipyl peopate mono-

equi val eﬁl"“ﬂ'gs fally kydsolyzed toprpvide g xinyl o 'd P@S'e'F' |°HT“T"E:[‘ pegfiant iBacyaaatqe-
powders #f* ?gmo@sﬁ nkabley dydrot aroups. Stieh ainy Fapolymer el e b '%fér“é‘nt
wei ght i &® '&h then the resultant polymers may too hydrophilic to be

sufflélently sol uble In organic solvents, the noisture resistance of a

coat ed layer will be reduce and th gnetic e may aggl oner at e,
resulting in reduced*§Hsp Pg i FCHy - 8Fgaorder tgg%f‘ e a vinyl chloride
copol ymer having a plural| cLy of cros -E Lpggabl e hydr | groups pendant 50
from phe vinyl chloride copolyner backbone?® the vinyl chloride copol yner
cont ai ns nmononeric units having pen- dSnt hydr oxyl groups. These nononer
units should be present In a sufficient amount such that the vinyl chlor-

| de copolrydtrdss-lvikablghydiosl fanciidnaif gigensrate @By hydveliysds uf sofie of th@vinybdzetdte gfolfs can) thus,, 000.
Exanpl es cankribatel to thdbridgefornatian reackians witlya peinglagent. hydr oxyl groups i ncl ude, for
exanpise, arthelikhchidridesipayme prefergblycoritainsmeneroer avie davingi pdndanivipoty gtuaps, Such es: 4
carbon atons, such as 2-hydroxyethyl nethacrylate, 2-hydroxypropyl

met hacryl ate or the like; an al kanol 55 ester of an unsaturated

di carboxylic acid, such aég2_hqﬂLnxypcgpchgnncﬁaLaate 2- hydr oxypr opyl

di mal eate, 2- hydroxybutyl nd |taconate\° the Ifke: an olefin t ype al cohol
such #s 3-butene-1-ol, 5-hex@ne-1-o0l he |ike; an al kanol vinyl ether
Such as 2- hydroxyethyl V|nyI et her, 2- hydroxypropyl vinyl ether or the

N okt e 3 PR M TR T ———————— y, a

vinyl . ch oride copolyner conprising vinyl chloride nonomer units and vinyl
acetate mono- mer units can be partially hydrolyzed to provide a vinyl

chl ori de copol ynmer conpri sing endant | socyanate re- active, i.e.,
cross-linkable, HQH HYjrou a V|nyI chl ori de copol yner woul d have
nmonomer units such as the follomn The cross-|inkabl e

hydr aasyf unctionality g rated by Byt’ some of the vinyl acetate
groups can, thus, contrlbute to the brldg fornatlon reactions with a
curing agent 15 The vinyl chloride copolymer preferably contains
nononer units having pendant epoxy groups, SL$¢H£EH+J£}¥§+The nononer units
of a vinyl chloride copol yner conprising such epoky ‘nonomer units, for
exan®e, would be as follows: 25 [ERR] where X ré&#esents the nononeric
unit portion containing [err] groups. Use of a nononer having a pendant

epoxy group | roves the heat Stabl|lt durablllty, anti-abrasion prop- 40
erties, rep ﬁ"f?é"ﬂf‘?"f’ﬁ%" $'“°8ﬁ1’ '?"H’eS It o ﬁr E t in a
bi nder di 55? Vym n

ent Inde

ot t H %, s chlorl o 515 mLB?rPR‘lat I on
of tHie }:4. eatxs cm a« Qowhﬁof%t ‘?&g ﬁg%“%mgg%m gtﬁi“ il §7£

ef f ecti Vankifdn ¢ bﬂ? Tfe&S 5d BidaBy bompdBiies. at ur e

pl asti ci zi Egan?pf %FJuﬁa mancﬁerDhaﬂ 8 berfla8HTBSLRY droGe inclﬁdﬂ%‘cﬁﬁ e&fer St'dh L@Q&’uﬁted
NONONET SaikbAM] dieh dahghtiayl RRHBXF niatHamRIycity 6ihbreig gl %h uithilRted @bid,3Gch as
unsat ur agigdyi%erymlteC @ytitlyl méinssyiats glddybp-@riylbenzdate, ﬂu%rycm itaBhae2 bily oidyDatiyirhely |

et her; aleg@é,\oiytiohy Ving@ Siiifofiats) iglyeldyi(metaghilyisaiforde auhdukeaaucdpom ofpkily Suct \ab batadienb at e,
gl yci dyI merekilt einydyelbt@xeng mpaaxidy,| 2-ipethyil-6,\6-dpexyh@abe: or thelikly | gl yci dyl i taconat e,
gl yci dyl ethe/dboes-méntiaried mogdmees roay|be wseuyih arcamtolintisadhethat the vinyl chioride copolymer has

gl ycisay| gnaporyapnavalent veaighf of frerh ebaut 50D knsabbit3@,000aendepefsrablyef fodmedbiont 15008 tv 18.900.

but adi enlétherspoxyéativalent weight is\ordatohtvameahout 38,000« truéaeat-zesmnwr thg coplyeprowiii iedove ne,
or the |9¢®&. The above-nentioned nononers may be used in an anount such

that the vPHPtyRasPispaneraereapRIR Pﬁ'é@*"%m" &H" PV&'V'@F#P’SWE?'WV'“M
from abo???“’ﬁd@‘ 49"%1?3‘!9&93 @0"‘{9@' "‘S’r'i'a"’ pritpig. '° d@@‘!ﬁ”’ft&s
10, 060. s’? %g@% E:w?t% n- ateaﬁgtll acry éte sobut [ he
heat - eSFtﬁacr ;E n- exyl methac y an aur methacré;Ia e, and o egxnsaturated monomers, such as vinyl

ethers, aryl ethers, aryl esters, acrylamlde methacrylamide, maleic acid, maleate esters, mono-olefins, and
9



O her types of nononers anenable to copol ynerization include various Kkinds
of vi.nyl esters, such as vinyl acetate, vinylidene chloride acrylonitrile,
met hacrylonitrile, styrene, acrylé fi8iehb get hacrylic acid, acrylates, 55
such as nethyl acrylate, ethyl acrylate, 1sopropyl acrylate, n-butyl

acryl ate, 2-ethyl hexyl acryl ate, net hacry- | at es such as rret hyI

nmet hacr yl h’t'ﬁ;"s et h t ha I at [ %g met ac at e mo ut

net hacrylpatg’:“’ D %t é f bove-

rret]hacr yl a ne pol cuﬁzlev BN e a net‘za eor% nm neti

et ner 3, TJQ:EJ"S g m HSity Thi' 7 is-
esters, o asubs to, lon% t‘ﬁ Ir inin fn '}|§

aC'COI’dI nq,o r& @ esent I nvent i on genera y conprise a DI nder COI’TpOSI tion

and a pi QTEfRb pidpatatioR Sl dRB6hsibra of EanBic BEWRIersGRNBOIRIrdthdhBs, ad aemaa&d@tsy theprasead T 1 on
s a M X§NéfhoR Is réidiRelPElRgR-1SIAaA AsiRitatodl laddiioR oY b n@bmtibsmtae Carfjef-

cur abjee ialiptle aoti&darévdewma&ivwmbh lodd RugHbigb{TIR) labdiR PO 80% Gy WéigHE SfMeRnelit pig-
nonmagne tredtaildtive tobinder issP Mtk Mépattion di Righ s/ rhedialreprésentet Bylatneastabti 30,boot at ed
by the i nechagesdeeitchsANatietnerpigmants iedy\be ustl dncluding! febricogidd) jammeTartisoxiie; chdmiume
readi | y axqs; raxirdnasotaltsaobealtt mickklegobaltrdokelusobalt-ghaspbergd andetgedom tenvitef t he remai ni ng
cr 0ss- | i nkdtis feredpen thdtavesfetyof vadisgs, dehitiep solyent systeros etof mayi be plilized. Thedoliowing@gnet i ¢
powdetss ditiens arsdypjagk 90narteof fing pigment (GeotFeR03) baving\a sutfece gree 58 mé/g andaowderso- | s
rel ati vew’v‘ﬁtqf H0eratedo0 parteiof binder,iandi2 \é aerapf sqlvent can barompinedand shekendmafb lterg

di spersi AyIRY ¥ gteel qu'q@hﬂ hopgs. B}eaewnwpaw eABcpe readilyarRipd e apelymericpaskipahi gh

| oad si t Bt PRbygthylene tgre netic

halplny psinggoliife o
relatjve i "waw'caﬂaeeag Bk gogt P'@?}Q?%PF&“%F%‘H'FW%%& {oge 'b&dercom—

repre enP® at Ieast ab er.inch. A v

. es

bramens L ARAE “@%ﬂﬁtﬂ ik gl e ﬁt&E o

g)ri::l Ear: I&%?% rél e exa ?é iisocyan %Lchaagl ad'an!lc dﬁhﬂ&ﬁ W Bd es.
hyl <75

sol vegt rﬁ elssu . gﬁ] ortidr I"ﬁ%? Q%ZA &e&%ndgﬁue ikﬁdgﬁ'nzar e

- typical. de&Fbioﬁ@JoBﬁte@JndEﬁdaea &t&&l@é‘ﬁla&% &irdah tbrifefakure &%Vdé‘w)&e@teﬁgé tare$ (561 €2
50 n2/ g ewg).a powder co- ercivity of 780 Cersted, 30 parts of binder, and

214 parts (N‘vam} S atilivass Banl® immhaﬂaeﬂtoaﬁtchi@bakﬁmefﬂ iiBth® plasent HinoRtcRATHESE 1h

W t h st ealldermesk-@eahing agenid @bd mbricdii Weting! hdents gndidispesats, axhoaghiushisle, careghinbrylly
appl ised beavaid@iih thebindar ofxhis kavengion.e. g. , pol yet hyl ene terephthal ate, using a
kni f e coat ilfrtige birefeideskribddrheminrieusagdd a tmek-coatfer, magnadic mediia the-badeadoatzppincludatnomns,
nmagnet i cmpgnetizabje pigmentag slich a3, fop examplecbatbon black, dsanhites plubipvm ofidd, titrium diexide, zithe
di sper si exdecsiica bal, calolum carhonete, and barumisulfaterul t i - f uncti onal isocyanate curing

-i-

agent, e. g.Thekinderde reinican Reugegdo prepgraamagnetic media yickigsdanes. §i9oYideodapeurem-ng
pi gme’ﬁt pules flape Ad datgcartisiae i9es. gnd diskefteg, bathesingle-gideq and dpuple-sided. added At p- ical
curative cdhpilawing examples ilysisaiethe improyamentavidedby the igdercomeosition Bt of
t ol uene g""@dﬂ a??a?"étw)t"f?“l’ﬁ of the.dispemigh ogp Ahe m@]@'@ﬁ'@ﬂw S%Ha"i"gss
avai | abl e de5| t| 9 Joerr ese vQ’Q.Qay 25
R ot‘?étt“f TR oo
base 71 efsion |s coa cure

t akes pl ace fgn%{g q%]eﬁ%&?%% @W&gmqﬁo,eat el evat ed terrper atur es (50-
60C). A vam,%%x}pgquggmmmts, gagg,ap,g,g,tamweporat ed Into the dispersions
useful in thg :Q@QﬁﬂiHnthiﬁhﬁﬁ%dHiade?ﬁﬁﬂolbn- cl ude head-cl eani ng agents and

| ubr i angifder B¥dulforia@d MgRoNy Epoiydundiichil &n§icCHoRde Cdpbidfiet MR- 1D RdntiactGran byoip@hal |y
30 be avadodled, it t he binder of this invention. If the binder described
herei n i s ussalbnate equiaipaiwelphia 16,000 grama/grasimate Medi a, t he back-coat can incl ude
non- nagnet iHydlokybequivajent weight: 4250 grams/grafanoleexanpl e, car bon bl ack, graphite,

al um num oxiEgexy equitatent waighti1.400 glams/granmoolexi de, silica gel, cal cium

car bdhat RBindep@:Cawexy hidroxyslufictionsl Vinyhehieride Genolythesscr i bed herein can be used to
prepar e nmagrHOARMAGEINder 528 sanyecturegdhy Yniog Cerbide Gorpregion apes, com 35 puter tape
and data carqamﬂg%q"b'ﬂ pt welght 5,600 greme/gras th single-sided and doubl e-si ded.
The fol | owf ?ﬂﬂ!"@%"'l"’?'ﬂ'l}sa??%!?@s’?’ﬂéwmrovement provi ded by the binder

conposi t Fiefe 'n'" ‘Ff“" respect to (a) viscosity of the
di spét si on &ﬁf* ‘Bg&}\g& es and (b) squareness ratio of

t he coat+in‘% ncﬁ ret'tgane re used to eval uate the binder
conposi t %ﬁn te ﬁ gmt p W raﬁiQnol Bi nder A: Sul fonat ed Hydroxy

Epoxy- functlona yrrer °MR- 120: manuf act ur ed by Ni ppon
Zeon Co., Ltd. - Sul fonate eqw vaI ent10we| ght: 19,000 grans/gram nol e



- Hydroxyl equival ent weight 1,900 grans/gram nole - Epoxy equi val ent

wei ght: 5,400 grans/gram nol e 45 Bi nder B: Sul fonated Hydroxy

Epoxy-functional Vinyl Chloride qﬁp@is%WB -110: manufactured by N ppon

Zeon Co., Ltd. - Sul fonate equivalent wel g t: 16,000 granms/gram nole -

Hydr oxyl eqw vaI ent wei ght 250 grans/ gram nol e - Epoxy equi val ent
R 7R D

wei ght: 1, oty m@'® Car boxy Hydroxy-functional Vinyl
Chl ori de Cogoé RVAG Bi nder 528; manufactured by Union Carbide
Cor por at |—53———°é§£%%32§£ equi val ent wei ght 5, 600 gr ans/ gram rml e - Hydroxyl
equi val ent ye '93%0(6 DreI BB 'Taue‘?\efﬂ Q‘fé’ QQQEL)W\érenyl
Chl ori dec&%%nﬁ ted toa0°c m Eif o und

en n b&&l

Corpor at {%ﬂ dawesrq

Sul f onat Mﬁ T S A5 3mos .Qreateamethmf aali la

12, 000 gicebitmy 8 1AT @Ja@uu]lﬂﬂas pullell o h38ghcﬁﬁ|6ni)ﬁi}e anm%w forfGikare/dldbia %ﬁl‘sg t

1, 700mgr ARGSusrasy BBl pRAGH: REHIed &8 codiedBTHdMGdrox! equivalent welghtst @he s(iidAdled diofwes’ KkQ)
(164 equieeFgraniy. She sulfdhhte @guivaleit.whightv@p 37451ebmlVSSI P (5. 72 kg) (39 equi val ents)
wer e comnmbi rvisthybstelyl kdiane (TacBa kg)clcytiohexariond (1814 ky),ieaplentlil glytol (D7) (Y622 etmivalents)he

r emai nde endthe gbovecresmibevzsifonataddial(15.68khR{29.v epitvelante)iwefemombineddand methyl ethphketors

r el eased @migewasiistitedgtfn and 40 g of tetrabutyltitanate was added. The sys-

t em wis Dishenyimetereatiiisasygnate (17.16 ka) €137.3 iequivalgnta) and dibytdiinglilaunate (23 ployvereadded. The

col | ect i ragctiopwishelslat 37°G for § hoyrsewhergupesy thig prepdlymgr solytionyas draingd tp acleamdrwheldingu | | ed
on the r eetainen i shawed gn isocypnateraquivalentwalaht ofj 1479 ofpme/equiyalpi. M?S'Pv' a‘hlﬂ !5%?9’@ (221 The
sul f onat &9 apq ‘denep ?@6&?@2\7@5@% ?qt"lé‘?'%) wera Wg#‘é:"tgﬁ goth ‘GF t?f‘aF' tlher

wei ght of’°' 5"1} E

hi? '72’ thaﬂﬂe yanate ‘V 8. 14
Pty neo oy Wﬂg %’% r'\ar&w?ﬁgg')a" e °qa'ts G frl ' bed
sul f onat €d bIE%t g_) % nbl ned, and net hyl
thyl k @ﬁ%
(e17y12§ Eg (2@5 2 Qg “)éﬁ, @ Eﬁsjﬁ By rn aﬁ(IrNate E%tﬂ lltgR’Clée/}ya'%gded

The reackuAo¥Rs Ngpdiycarola &Jns ol rhurcbARs emmm&wm&u&mefgnmb&nsésymﬁx.
sol ution was drai nﬁd,qm@;eat gRédbosl4ys, hol d| ng container. It showed an

| socyanabmsstli val gimbthyiesdii sufidisophtiiiile, g4 @bmdtie Sodiuhabifiite sdidrhdiachiasioliyii 206.€t one
(22.68 kg) and "Tone" 0305 (12.02 kg) (66.8 equival ents) were conbined in

t he rmacekampleMessel wher eupon the pre- polyner solution was added to this
reaction mxture wth stirring. After the isocyanate had reacted, a further
20 addi t i ok nesfgnetic (#pe of\thisrie ventionavad priepavesfeomet heefol{oiving ingrgilienisin ¢hecamoinisindicatdder ent
viscosity in tetrahydrofuran of 0.30. The product had a hydroxy equival ent
wei ght of 1,700 grans/equivalent and a sul fonate equival ent weight of

12, 00% grafrﬁ cggl yak ent. Conmerci al I y avail abl e matlgﬂ | I'R: pr epare
Bi nder E RU°P v v ' aPTOT 2 = ol
manuf act ur%ﬂ'b?’?h‘?nn‘m? fikc %’F%‘&‘Eﬁ a?mg 0 b o) 540, hydr »a0 25

yl equi val Bimdewi ht about 180. "Tone" 0210: a pol ycapr ol actiane di ol
anuf act urggd, Sy Ypi on Car bi de, nol ecul arwei ght about 825, hydr yl

egui v‘gl ent We‘? a‘g‘?ijt 415. DMBSI P: di met hyl sodi um 7S

sul f oi sopHi®Eh eet RS ¢ sodi um sul fonate salt, nol ecul at8fei ght 296.
30 Exanpl erdlwcmgnetlc tape of this invention was prepared fromothe

fol | owi ng ¢y@ St Biiond N the anounts | ndicated: 35 Ingredient 46
Par t ss by \&%inrmmu 27 )

100 Bi nder E
17.5

The composition described above was introduced into a 0.5 liter sandmill and mixed and dispersed therein,
with steel media, for 8 hours. The resulting dispersion was applied to a film of a polyethylene terephthalate
§0  (thickness: 25 um) by means of knife coating and the resulting coated film was allowed to stand in a parallel
magnetic field of 1400 Oersted for about one second. The magnetic layer obtained had a thickness of about

5 pm.

Example 2

A magnetic tape of this invention was prepared according to the procedure set forth in Example 1 from
the following ingredients in the amounts indicated:

5§56
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40 Bi nder A

7.5 Methyl ethyl ketone

186" Tol uene - _

0 Cycl ohexanone EP 0335646 B

46 45 The conposition described above was introduced into a 0.5 liter
sandm || and m xed and di spersed therein, wth steel nedia, for 8 hour s.
The resul t3 eﬂmﬂfsmn was applledtoafllmof Py By W

t er epht haI ( hl% e coatl ng the
resul ting coat Z%’fcls’l ségtfjl 'ﬁmto stand 1n a pgr‘;a)l | el magnefll c field of
1400 ®er stBiddeF Bpout one second. The magneti c | ayer obtai ned?@d a

ti ckness BifnddoW 5 pm Exanple 2 55 A magnetic tape of thislugention was

prepared e rfi dcedure set forth in Exanple 1 frog.sg
followngln |ent5|nt earmuntsindicated: EP O 385 64

| ngr egi ent Toluene Par Os by
wei ght Codymlohex@ywa fic surface area: 50 [err]/q) 46

100 Bi nder E

12.5 Binder A

12.5 Met gxamplishyl ket one

186 Tel uene

0 10 Cy & nidgestia tapm ef this invention was prepared according to the procedure set forth in Example 1 from

46 Exanpthe fdBowirg ingretientadnt theamaypte indiatedsj s i nventi on was prepared according to
the procedure set forth in Exanple 1 fromthe following ingredients in the
anount s indicated: 20 | ngr edi ent

Parts? by Esggedieot|err] (specific surface areRart80byeweight)

\Jl*ngSBisndngoEE-!’o,O, (specific surface area: 50 m’ /g) 100
i nde

7.5 25 MethyR th§| ket one 17.5
175 T | uen@inder B 7. 5

gg %C:E;’heﬁe-ﬂﬁf@ ethyl ![‘eto?e f thi | t d di t
a n’agne | C ape (0] | S nven | on was pr epare or ai ng (0]
"o fudng ‘?‘i@

t he proced forth in Exanple 1 from 35 thefollovvlnglng ients in
t he amountGy¢}hehexaneone| ngr edi ent

Partsgp by weight Co-[err] (specific surface area: 50 [J[err] /g)

100 Binder E

12. 5 Bi ngkampled

12.5 Methyl ethyl ketone

175 45 A rifaghatic tape of this Invention was prepared according to the procedure set forth in Example 1 from

58 Cy%| othe fallpwingdngredients In the amounts indicated:

58 50 Conparative Exanple A A magnetic tape simlar to that of Exanple 1
was prepared according to the procedure set forth in Exanple 1 fromthe

foll owing ilmgrediiests in the ampunts indicated. ThePants bycestght was that
Bi nder C wep-459¢,0)- (SpRad fak Burdate arBandso &% gyl ike Binderoed, did not
cont dn sulB Q‘%tre *dnct i onal i ty 55 12.5
Binder B - 12.5
Methyl ethyl ketone . 175
45 Toluene 58
Cyclohexanone _ 58

50 Comparative Example A

Amagnetic tape similar to that of Example 1 was prepared according to the procedure set forth in Example
1 from the following ingredients in the amounts indicated. The only exception was that Binder C was used in-
stead of Binder A. Binder C, unlike Binder A, did not contain sulfonate functionality.

12



12 ERP 0 385 646 Bl I ngredient
Parts by weight Co-[err] (specific surface area: 50 [err]/Qg)
100°5 . Bi'nder E

17.5 Binder C EP 0353.646 B1

7.5 Methyl ethyl ketone

175 Tol uene

58 10 Q/__ghedannne . Parts by weight

58 Conpar agpye-Fé '?s el2ri\cBAPRALE APPSR S50 Atyg) O that of fg@nple 2
was preparsg acco& o the procedure set forth in Exanple:af m t he

fol 1 o%i ng nts in the anobunts indicated. The only excep was t hat
Bi-hder C w&tndsedcln- stead of Binder A Binder C, unlike Bindet- &\ di d not
contain suh&eﬁglegiupgtkeaahgty 20 I ngredient 175

Parts by Eg Co-[err] (specific surface area: 50 [err]/Q) 58

100 Bj,nder

12.5 5 _mmmran@e 38

12.5 Methyl ethyl ketone

175 Tol uene

58 Cycl ob@wparNeExample B

58 30sConparative Exanmple C 35 A magnetic tape simlar to that of

Exanpl e 3 wamgmtieteps siullacic therofiExagwie @ wadree mzwéemmtosiptpmmwﬁwﬂmm'e

f r om t he2 fram the follovdngi inamdislts énvthesanioynts indicaler Thetogly pxraption wanthat Bipder Giirap ugaldtspt i on
was t hat st@idefiBindepA.Rinslen (& sglike Bindes Acdidyopgoniginguffopatesfunglionalidy D ynl i ke Bi nder
B, did not contain sulfonate functionality. 40 | ngr edi ent

Parté”by melght Cb Lerr] (specific surface ar ea: 50 [err]/g)

\1Q@ Bi nderIngredi rts by weight

17.5 BlndeCo-Dy-l'ezo3 (specific surface area: 50 m /g) 100
7.5 45 N@t@yﬁdgghgl ket one 12.5
175 Tgluen

58 O/l oheRERENE C 12.5

58 50 The methyel setingl floetomepari ng the tapes of the foregoi ng E¥¥&anpl es
were eval Upbpges®’ Viscosity. The squareness ratio of the magnetgg coatings

of the tapgs ﬁrﬁgareqnin t he foregoi ng exanpl es were al so neas- igeai The
resulgps ares : 5 -

Vi scosity Squar e- Pol ar group of of ness ratio vinyl chloride
magneti c of
Comparative Example C
35 A magnetic tape similar to that of Example 3 was prepared according to the procedure set forth in Example

3 from the following ingredients in the amounts indicated. The only exception was that Binder D was used in-
stead of Binder B. Binder D, unlike Binder B, did not contain sulfonate functionality.

S, #  Ingredient Parts by weight
| Co-y-Fe,0, (specific surface area: 50 m’/g) 100
Binder E | .- 17.5
, DBinder D ) 7.5
Methyl ethyl ketone : 175
Toluene 58
Cyclohexanone _ ' 58

50

The dispersions for preparing the tapes of the foregoing examples were evaluated for viscosity. The
squareness ratio of the magnetic coatings of the tapes prepared in the foregoing examples were also meas-
ured. The results are set forth in Table 1:
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Exanpl e nunber copol ymer di spersion[err] magnetic 10

(cpsy: coating[err] 1 [err] 4530

0.80 2. ’ [err] . 6380 0.77 3

[err] 1860 0 B Hasaent [err]

2320 0. 80 Conparative A - COOH 24000

0.72 Conparative B - COH 27000 0.70 20
Conparative C N A 35600 0.66 [err]

Di spersion viscosity, in centipoiscfabke 4 neasure of the ease of flow of a
di spersion. The magnetic 25 di spersion viscosity was neasured on a

B&gokfield visconet er nodel” LVID (Brookftireld E ggggi L ories,

Inc.) using spindle LV-3. In gqqghalgraagngficng*anpﬁgggnaggggféifaiver
hi gh di spersion 30 Vi scodiny)l lchterbéen imeejdetdic ve or ofiefficient
for obtai Exagppleghugbetity magrspodymesor di ng nbiipensicos; saghetic
circugstances, for exanple low level of 35 (c co barticle

| oadi ng, or high squareness ratio. 2 Squareness ratio (Br/Bm) is the ratio
of a residual #agnetization (Br) -5@,8asat urati on 4ffheti zati 8n89Bm) . For
random y-ori enked particles, the fmeness rati 380 0.5 andot®dr ideally
and perfectly griented particles::ggﬁ ratio is equgg to 1.0. 948 The data in
Tabl ers1 shOM/taat t he presence of -SﬁgNa noi etie 4 the vin Ia&hloride
copol ymer reduCes the viscosity or%ha magneti c dt¥%ersi on aha®¥ ncreases

t he squar €PBparakive »f the nagne@@Bcoating restf®%hg 50 frBmf?he

di spersi ocompaaapiee B-6 The fol l~@o0Ag exanpl es 31406strate howle he presence

of vinyl ebhgaideigere! ymer in theygbpnder of thigsggoven- 55 pigg i nproves
the dﬁysiCHTECHHTHCTETTSTTtg“UT‘H'WgﬁﬁErrG7Wﬁﬁﬂ7ﬂ7ﬂj7ﬁ?ﬂ1ﬂﬁ7?ﬁ?ﬁﬁr

theérefrom The follow ng fornulati ons>were used to prepare the binders of
Conpar at i ve' ExBhppersiemoviseaniitys ingpenbipaise, impapmggsupeceBl Anpunt
(parts by wei ghe)e#se of flow of a dispersion. The magnetic Conparative

| ngregi ent di?petsion viscosity wikaiPhSured on SBrTRkeield Exanple 6
%6[err] (Spegkilﬁgmﬁ{gﬁﬁ%ﬂﬁl&rﬁ%&g (ggoLﬁgil{Q)Bngineeting 130
7 Laboppteries - Inc.) using spindle LV-3. 1In genegral,
17.5 magrRebid Xisperdiivisr of relatively high dispersion 0
532 30 J:l?sgogﬁ%wgﬂ(egha@gefggct%v%do: inefficien€3for :
: obyatRing Hioh Ghalaty BA9RbCLe Haserdiag patts WIS ic acid
2.5 cert@is circumstances? fopuexampke cdiam devel of
1 s solvédnt, high particlé loading, or high squareness
ratio. :
2 Squareness ratio (Br/am)' is the ratio of a residual
N 40 magnetization (Br) to a saturation magnetization
(Bm). For randomly-oriented particles, the
squareness ratio is 0.5 and for ideally and perfectly
oriented particles, the ratio is equal to 1.0.
45

The data in Table 1 show that the presence of -SOsNa moieties in the vinyl chloride copolymer reduces
the viscosity of the magnetic dispersion and increases the squareness ratio of the magnetic coating resulting
50  from the dispersion.

Examples 5-6

The following examples illustrate how the presence of vinyl chloride copolymer in the binder of this inven-
§5  tion improves the physical characteristics of a magnetic recording medium formed therefrom.
The following formulations were used to prepare the binders of Comparative Example D and Examples 5
and 6.
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25 The Co-[err], alum num oxide, Binder E, and Binder A were introduced
Into-the tetrahydrofuran in a 55 gallon drum and the resulting m xture was
di spersed i'n a 22 liter horizont aép§ﬁgqg+ with glass nedia for about 30
14 hours. The resulting dispersion was. filTtered through a "N ppon Roki
HT-40" filter. The polyi socyanate conpound, nyristic acid, and butyl
stearate were added to the filtered dispersion. The resulting dispersion
was applied to one najor surface (front side) of a polyethyl ene

terephthalate film (thickness: 11 [errAmomptnépasteibyymedgh€lcoat- i ng. The

ot her maj or surface of the polyethy]ene t«%re ht hal ate fil m (back side) had
a, bacRk- coa Aty aﬁgnugﬂ) ife s ang hipgers, which
back- coat yerre e S by neans

of gravure coating before the magneti zabl e di spersion had been coated on
the front &-de:FeLioy Kaprcébig had been prepared in the follow ng manner.
Car bojy bl ackyEAR® Eees B Refght, pdd9icle size 942 nm spBeific surface
area of 80, {ffi'dndoxs@bUM Num oxi de (9qparts by weight), a di sper sant (5
parts by weight, a pﬁosphor yl at ed pol yol / quat ernary anmoni um salt m xture),
phenoxy r eslindeS5& parts by wei ght, PKild, Uni on 40 Xarsi de Co. }2.%nd
pol yuret hane (88 parts by weight, "Estane" 5705, B.F. Goodrich Co.) were
di spemsed Binde& A [ ahydrof uran (1473 p&rts by weigMt)®in a 2223i%er
hori zont al I3l ans of gl as di a. Pol yjs0cyanate parts by
wei ght, "I%n u?l%ééfggigewas added t%3tgﬁe di spersil%s(rjl prior té)?%oati ng. The
back- coat HAYimocgahateacosppaid roughmess of about7 350 nm The resulting
coated fil miNiondued\weB~6®Lstand in a parallel magnetic field of 3000 gauss
\Por_, 071 sec8OBaxnGoPRRAYHri ed through a dryer at a tenperature of 60 -
efr]. Th [ 5 dried coatin s cal ender, with a nptal roll,
and the ng‘g:fgt%:égkl gs%é obt ai ned had agtz\Fg\?ckness of 2g’%’out 2.5 [%"rf]. The
resul ti ng Buxlydndeeadateat i ng. was woundi(total coatilng | ength amunted to

1000 and_slit to a tape width of 6 35 om_The physical properties of the
thus-torned tapes are set forth in Table 2. 50 55 15 EP 0 385 646 Bl
Table 2 5 Vi scosity Squareness of magnetic ratio of

Surface EXanptey-Fe, 0, alMintrh 6xide, BiRdEE,hd Binder A wérd inG6dubed iRéIGE RrtlyBrofutan in a 55
Qut put [ egdiibn detih,2h@ths testiing Midure was dispersell AR liter horizontal 6AIMII@h glads@fedil for about

[err]so 14 houfsdB) (%9 Conpara- 10 tive D 3060

. 85 Th@resulting dispeBsion was filtered thretigh a "Nippon R&KVHT40" filter. The polyisgci@diate compound,

. 84 myris@acid, and but§l@tearate were added tdthe filtered disfeBsidh. The resulting disp&8iiOwas applied to
.84 one niafdr surface (frohEside) of a polyethyleneerephthalate fiit(thickngserif jm) bfingans otgraxre coat-on

t enper at ing.ghe pthey)majes avrfaceoftteapalvethylenedereihthatatadiim fhaciitide) badrachagiugosticomprising
aut oV¥# br eatbon plack, gluminyweexidecand bindegs, which backegeathadrbeen captad an thepelyaibyinss toreaghthe-he
surface B finmey meapsof grayure contiag heforethe Bapnplizable disngsiop hadbepmeastef ap Higlipptyide.o 5
b amhes. 8% sl g A A U oo el UM ooy Y
changes | aab | t's : ?( Yél;' » Cure
Jreans, t h T’gﬂ 'c%at?g‘ YRl apater iy purp s 4re) (g’ yf&" d@f?&yﬂéﬁiﬁi’ Hﬁ t he
e dlo st T: i rj[ 0. Eﬁg polyure ane. 8 parts by weight, "Estane s B.F. Goodrich Co.)Y were dispersed in tet-
clire 3 y% nél ‘:JIB rts% weight) in a 22 liter horizontal sandmill by means of glass media. Polyisocyanate
(34 parts by weight, "Mondur* CB-801) was added to the dispersion prior to coating. The back-coat had a root
mean square roughness of about 350 nm. The resulting coated film was allowed to stand in a paraliel magnetic
field of 3000 gauss for 0.1 second and then dried through a dryer at & temperature of 60 - 80°C. The resulting
45  dried coating was calendered with a metal roll, and the magnetic layer obtained had a thickness of about 2.5
pm. The resulting calendered coating was wound (total coating length amounted to 1000 m) and slit to a tape
width of 6.35 mm.
The physical praperties of the thus-formed tapes are set forth in Table 2.
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o

35 bi nder extracted in tetrahydrofuran in the uncured state as
nmeasur éd by gel perneation chromatography (GPC). Sanpl es were cured by
heating at [err] for 3 days prior to extiaction. 40 The data in Table 2
show that the presence of [err]|gpgigeeaeds i N the vinyl chloride copolyner

i ncreases the glass transition tenpgrature in the uncured state, reduces
the surface roughness of the front-coat, and 45 increases the output.
Various nodifications and alterations of this Invention will become
apparent to those skilled in the art w_.th- out departing fromthe scope and
spirit of this invention, and it be understood that this invention
i's hot te—he—tmdgryctiTsyctsaatteRetEtt attve—enbodtrents—se orth
herein. 50 d ai ngf Imadhédticallatibi aaer congpesiddeon, conprising: (a) from 10

to 90 pSxaspbe \dispersforn cagaekdc sy ormigihess)doorputlinctuoeal

pol yureEF:IE.E.!.‘_pcd_)mg:’é335 c“”-"ﬂhi_bﬁg.tmprﬁ@s'_(.i..)im urality of
[err] dpBWBseRENdant from the polyurethane pol yner backbone, wherein the
pohyuretgageppol ynggedgias an [er,gp equi y@l ent qgei ght ofLifrom 2900 to

100, 000, and wherein Mis selected fromthe group consisting of [err]

where R cBn be [er?10&r an al kyB4groupf916 19P 0 3859646 B¥9¢rable 2 5

Vi scosity Squar%s of magnetic ratio of Sutf ace

3 i Exanpl e di sper si oﬁsk magnﬁi c l'log[err] rgughnegﬁ err]
Qutput [ eTTT—CureferT—Turber (TPps) coatTTg——ferr]

[err] 1" GlagsiBjransiti(i) t€oppaaturd ((Tg) imeansDa temperaBifd)

gi 40pf peak tigh delta noas%rqd by an %éxt%vibton, in %%8

.84 7ouncured ‘jl'%“' 0 - 95 15 [err] dass transition

.‘fér%f)erature (Tg) neans a tenperature of peak tan delta neasured by an
aut ovi br oh, Reot eeam@guadesratughnegs JoRddte mymfasquakethoughness of the
surface of theodt-QPatCoRls WeasGPad UbE thidrdBcoplecopi c interferometry. 25 3

out put was ngas fmé data cartridge drive with 50,000 flux changes per
I ngh at a tape %&{)%Cek of&ﬁo I nches per second. 30 [err] Cure neans the

rati o of 3am)unt of binder unextracted in tetrahydrofuran in the cured state
to.anount” ofOWtput was measuunddrbyxs rdatedartyidger duyve ovitklan in the
uncured st atsp AFO0TEAYY HaRYeSChe PEM@Rdt0m CapenBpe@aaphy1ddcPC) . Sanpl es
were cured by, heat Ryl 3acbffr] for 3 days prior to extraction. 40

30

¢ Cure means the ratic of amount of binder unextracted

in tetrahydrofuran in the cured state to amount of
35 binder extracted in tetrahydrofuran in the uncured
state as measured by gel permeation chromatography
(GPC). Samples were cured by heating at 60°C for 3
L days prior to extraction.

The data in Table 2 show that the presence of -SOsNa moieties in the vinyi chloride copolymer increases
_ the glass transition temperature in the uncured state, reduces the surface roughness of the front-coat, and
45 increases the output.
Various modifications and alterations of this invention will become apparent to those skilled in the art with-
out departing from the scope and spirit of this invention, and it should be understood that this invention is not
to be unduly limited to the illustrative embodiments set forth herein.

Claims

1. A curable binder composition, comprising: _
_ (a) from 10 to 90 parts by weight of a curable, sulfonated, hydroxy-functional polyurethane polymer,
55 which comprises:
(i) a first plurality of SO3M groups pendant from the polyurethane polymer backbone, wherein th_e
polyurethane polymer has an SO;M equivalent weight of from 2,000 to 100,000, and wherein M is
selected from the group consisting of H*, Li*, Na*, K*, NR,* where R can be H* or an alkyl group,
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The data'in Table 2 show that the presence of [err] noieties in the Vinyl
chl qr.i de copol yner Increases the glass transition te \

uncured state, reduces the surfa%‘e 5&1&@3?53 of the mﬂmu’mﬂﬂﬂ‘m,
increases the output. Various no i 7 cations and alterattorts of wthis
invention will becone apparent to those skilled In the art with- out
departing fromthe scope and spirit of this invention, and it should be
understood that this invention is not to be unduly limted to the
illustrative enbodi ments set forthIableis 50 Clains 1. A curable binder
colrr})?;liti hyd TRERRTED qm 795” g’ A o T Wn_raﬁl =
sul, ated, hydrox) (o4 a et hang, pPeAYEE! , _ ic

Cofpri seSgxdhpl & fdfrig?za uggl hgdnﬂ}%g emgl goayghvependartiput’ onta he'

pol yur et haasbeo| yer(dpadkbonecoatiorei f *Cie polym} et hand d8d| ynef3has an

[err] equival enqt: wei ght of from 2,000 to 100,000, and wherein Mis selected
fromthe SONSiSiaNg Of rr ere can be _serr] oggan al kyl
grou6§ 16§rv' 03 t6846 Bl and'gnsfxturg\gnt herggf; and -Eli i) a ??rst
plurality o§ cross-I2molgabl e hydr o4l gr &9ps whekeei n t he Opol yur 86 hane

pol ynmer has a hy- droxyl equival ent wei ght of from500 to 10,08?, and
wherein atl@ast a m#2®0ity of thfhydro )PI groﬁgs are pé’ndant omt he

pol yys et hane—po B —baekba 3 S s 2 E—Sti-e St

gbé fr omf 10 E _Chiga&lsoirrtaﬁlslﬂﬁﬂﬁ Sbthpda tireU 28 eme 81 O Nnipse ,ratufg) g
ydroxy-functiopal i ide co rsSe3hal i) @ secon
plurality of [% rﬁ“é‘r gﬁﬂs%éﬁéa‘ﬁ?é‘r‘%ﬁ %’g‘égei %@f&zﬁ?%ﬁeﬁc§ggl ymer
backbone, whertnqnrede 8§280F chl ori de copol ymer has an [err] ‘equi val ent

wei gkt of from 2,000 to 100,000, and wherein Mis selected fromthe group

¢ensi sting of geoot [wfefanl sgwbgger.ﬁ‘gyﬁn, ¥ ofCkhe s@ffdde Ak \thegr oup, 10

and m xtures thereof: _an [ 4*3 I | of cross-linkable
hydr oxyl group r?Mite'rdé’l'a% ﬁé \L}lg?l%&gl(y(}?f@ggéglﬁg#gﬁer has a hydroxyl

equi val ent weiipherferP@8{L¥O0 t 0 10, 000. 2. The curabl e binder composition
accorfling to claim1, further conprising a plurality of epoxy groups pen-

1ﬁ| - darn Tdﬁﬁu&ﬂ%‘éi R¥hsERe P ByIQ q;amal YERE ¢ Pagk hixisse \rs\/fictheit n ggeo\&)nyl3
chl ori de copo an_gpoxyv. equi al en [ 0 o 30, . 3.
A di spersi oﬁ f%ﬁ&s"e%ﬁ'ﬁxnﬁggﬁ%ﬁ p?%“c&?‘&?'n%tmrrgd?gée c%prgp{fgfﬁg:go(a) a bi nder
conpagi ti on whinghego@eri §8€ondg (i) from10 to 90 parts by wei ght
of a curable, sulfonated, hydroxy-functional polyurethane polyner, which

conprises a f dySd melansakhbyr#id & landuadP6 £ pPBimded driextraleeedol yur et hane

pol ynmer backbone, i h | { p r [egr] equival ent
wei ght of fron‘i'ﬁ,tﬁ%ggigdgﬁg?gﬂg?i%l#&%m%?gflnlelx‘l;'rg fé&%?cdtyg& ??omthe gr oup
consisting of bindexcextracpd in F?'rfefr‘?hﬂé“f’gPF]‘"of“aﬁ"alWl“‘@F’oup, and

m xtures ther esfateand mehksused Hyirgeli ipepraeationschronatisiaraphitr oxyl groups
wherein the 25(crc8. SampP@b Yivé & haied By Reathag ¢ pocoxplr 8qui val ent

wei ght of from 500 t 10t909 nayﬂtvg?‘ereln at least a majority of the

hydr oxyl grou Y5 ®538KqaRt ¥rom j'ne ‘pol yur et hane pol ymer backbone at
I*ectal 9y hydrophobic sites; (ii) from10 to 90 parts by wei ght of a curable,
sul f onat ed, hydroxy-functional vinyl chloride copoly- ner, which conprises

a_second p';g& G ¥t 2 e oy 1 BB S BT B it S e

copol yne | 4 Nedubld the dudthceGélighricesier themuat-osaRandnas
an [e{sr] E:@ |e¥“?"§ﬁ|&:§\%'feg of from 2,-‘%(50 to 100,000, and wherein Mis

sel ect'ed T RRHALE G dilaldhR ard@itsrhtiohd d? histivention will Bécbrhe appiivaiit tozhdae eidlied in¢he[actwith- Or
an al kyl ﬁﬁ%ﬁfﬁm R e8lsddpl BiREsphi 6 EnRrivient@ A GinGit Shealo belundératoa thet Shisgiivention is not
cross-li &lyﬁMﬂé&XWeil@étﬁm&thmetfhm nereby| chl ori de copol yner has a
hydr oxyl equi val ent wei ghtof from 500 to 10, 000; and 35 (b) a

pi gnegt di spersed in said binder conposition. 4. The di spersion according
to cl ai mgfaimgherein the pignent is a magneti zabl e pi gnent.

1. A curable binder composition, comprising: .
(a) from 10 to 90 parts by weight of a curable, sutfonated, hydroxy-functional polyurethane polymer,

55 which comprises:
(i) a first plurality of SO3M groups pendant from the polyurethane polymer backbone, whersin th.e
polyurethane polymer has an SO;M equivalent weight of from 2,000 to 100,000, and wherein M is
selacted from the group consisting of H*, Li*, Na*, K*, NR" where R can be H* or an alkyl group,
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5. The dispersion according to claim3, further corrprrsr ng a ol ura[rty of

epoxy. groups pendant fromthe vinyl chloride copol y 'gv frmﬂ

the vinyl chloride copol ynmer has @ fpesesedui val ent from
500 to 30,000. 6. A conposite for nagnetic recording, rk sr"ngs
substrate havi n a front sr de and a backside; (b) a fi rst cured coatr ng on

the front side? b?% f| rst c red Coa nep yme,hasghy_

(i) fromlOto(' f 5?‘ "t

hydr oxy- functi @ are'd, ? t :ﬁth me., o} dma mﬁ ég;f ! and"{!?ﬁl‘%?r ity
of [err] gro r n the
pol yurget haneLe g rr equlrg\/sg EtP ? S}EO%B%%§%§&

100, 000, and s%b d raﬁtya%) m&e&bs pbiRiht urzr ramsrrae ipdiyinbtBackbone, whetefi! ! |
where R can be %\’nﬁr chIQﬁde%bo sméﬁ'ﬂeqrﬁﬂ nt rt(’ﬁ"ﬁ)iJi)O(f"*Q { hefeln” St
plurality of chQsseekte NGt ogﬁ*oLq'pﬁa"WhQWIﬁ’f%ekrﬁ‘caﬁge H* or an atkyl group,

pol yupet hane p@hd/mmgg,sreaf gm roxyl equr val ent weight of from500 to

10, 000, and wheij @ seboRf pllraeyck cross BB hidrox@igrdufawHasmvtRewinyl dioRdeBpdyntr ReRdaNt
fromthe pol yungirdi@reguipaentweht & &ers bape 1@oool ocal |y hydrophobi c sites; and
(it) from10 to 90 parts by weight of a curable, sulfonated,

hydr oxy- 2untheicesakle biderigompesition Fqceréinwﬁlslnyt funker comprisioga elumily pfopaxy groupserrd

pl ur aﬂsr ty ofan mqhe %’é&?n&;m&ﬁ‘?’ hackbane whergip WI V"E‘H“BP?%P‘EW{)PWPP%
backbone, v @?"r‘r‘”?' 030803 de copol ymer has an [err] equival ent

wei ght o& f&?gﬂe%log ngeqn %&Qﬁdﬂgﬁeﬁg% rﬁbrﬂ é\/l I's selected fromthe group
iti

consi sting o ind err or an al kyl group, and

m xtures there fromallb od partdty! |gI%oF'£éi:]rdbfe suffdnatell, Aydioxy nEiRRA Boljyélhdn Yoiymef, *
EP 0 %885 646 BpnieK SHpse¥ LSt Riutiity BEOM Kps%b&déﬁtkrdﬁtfﬁ%&ﬂlr&%& pélfer Backbbrs,0X Y |
egdi val ent  wei ghéreiR thelpbipitethéiie pbipmek fa O MRGuivefeht Weidhbdl irih 20000a 0M0@Eat

di spersed i n sahdleih Miisdeleted fdin the gioudisisting of H*, LFda* GO/ WR)Swhefs RACM®E Hi BrGint O
claim 6, furt helkyl groumaridsbiugesthgpbafirand a firgt plrfality prxoss-litkehipitydpeyngranps wherelnthe he

vi nylschl or i depayethaperpolynizalide pdydeoxylslgvatentweightof frorm §00 te 111,000, adl ¢ wisepghodt lesstr  has
an epoxy equi valejetity eithe midrosfl glonpsrar&@dantira@(the pdyureghand briymeobroldone & locally
accordi ng to chyraph@icsftes; t her conprising a second cured coating on the back
side of the sufibFamt0do 9Gpertg bywaiahhef acuekle} suttopated bydrsyryngtionahyjnyt ghioride qopely-10 t o
90 parts by we 'h‘t'"'QS'fW'aP’EﬁFr?eFB?‘@d Plyrgiity of $QeM groups Bﬂdﬁ'ﬁ °'FU‘H ghiatide copolymer

pol éumetpane pB? B‘}%I p"\%@e"gl’ P%‘ta"ﬁfd\‘ 'gf' %B%’
pendant romt N

? -
TS S ect b iy rrh?rrgﬂe Vo S sary frg "a%xvzhﬁraﬁrfg e o
[err] or an é é'gmg‘f&%'sgﬁsa“gm“f s, xtures thereo and a first

plurd@fity of roxy groups wher ei n the pol yuret hane

pol yner haSrhad.me.daw&orﬂﬁluarahemhemltmlthémagn'émbrmga&t.ooo and wherein
at least a majority of the hydroxyl groups are pendant fromthe

pol yur et faride gdispeysinn acdording kecsiaim 3 furthercamprizingg pluraljthef sbaxy arpups gendant ffont thp viniom 10
to 9Q,part yh'snpdewemgwner brickhene; wherBin Ene vinyl chigridet cepplymiey tRs @R PPy ARUMalsRtTelobt Hy |
chtorl de cd9BISPMR0.00Mhi ch conprises a second plurality of [err] groups
pendant {rq\m Rhgs"é/éon%&‘ ghl oL iqf ilgﬁrgi'gmer back- 20 bone, wherein the

vinyl chlori ggyii val ent wei ght of from 2,000 to

100, 000, and, ﬁ oFéP.H‘stQ t6) SN RIS bdbing WmpHsing: [ €7 7]

wher @s R can f) |)E2ﬁwr1 090 patts v toﬂir cQHPIe, atBd, ¥$drtRRindtidfdi Sureti pd?ym%?cond

plurality of csheo brrak@ehlrﬁ prbaa S GHobE BéndiHIRErRInG pdtjufethenddiyrioFtieRKbofts

copol ymer has ghemditthe $ofjurdtbiné Yehnfn has/R iSO eqiivafehtvEightt? frérk 2,060 t096b,008nd. The

CoNposi t e accowibrdhM isBelttéd mhe Groupt dOAIsIRGIITRIN, ILB, Nag KA INRYEHeretR & 66 HEdH ah N

sai d second cuaetgreuppdnd Mixiurdsalienstt; amdTirst Porality @rosstiinkable pdroxyl gt@uups whepeaiiihes e

Bi ndéfn t t el zuspuipoettacd polymegr hadl & Bydfoayl gguvaiest weightafron{ 50 tol10,000, sndwherein at least

Gewi cht sant ei | mgjoriteef the liykiraxy groups bmperdantsiginftiedobynrethane dolyahenhagkbbnerdt tocalinal en

Pol yur et han- pluyhly’nimbbslteﬁmndhes fol gendes urnfalt: (1) eine erste Mehrzahl

von SOBM Gr uppéXfromdi0do Scpiarte: WHC'G@?'% puifnatadchyirg jonelvind-phierideccpraly-

darstel | en, mUB%ﬁWNFaWF? ety T 80s %@%sm vﬁrvémoﬁmef"

2. 008 bl s 100. rgkbong, phergmthe vinyl chioride m S%&UW&P (yelabtof

ausgew hit wi rp0.089. andyherejnMis sqlggled frpm op’"?\g? sty NR4+ Whel‘e can
a

be H* or an alkyl group, and mlxiures there seoon ralr’ty |W():ross-llnkable hydroxyl
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R H+ darstell en kann oder eine Al kyl gruppe, sow e M schungen daraus und
(il)_elne erstb Mehrzahl von vernetzbaren Hydroxyl gruppgrlmlm“lmml””lll
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8. Composite selonia revendlcatlon 6, comprenant en outre un deuxiéme revétement durci surle coté envers
du substrat, ledit deuxidme revétement durci comprenant :

35 (a) de 10 & 90 parties en poids d'un polymeére de polyuréthanne & fonctionnalité hydroxy, sulfoné, dur-
cissable, qui comprend une premiére pluralité de groupes SO,;M latéraux par rapport a l'ossature du
polymére de polyuréthanne, le polymére de polyuréthanne ayant une masse équivalente de SO;M de
2000 & 100 000, M étant choisl parmi I'ensemble comprenant H', Li*, Na*, K*, NR,* ol R peut &tre H*

) ou un groupe alkyle, etleurs mélanges ; et une premiére pluralité de groupes hydroxy réticulables, dans
R lesquels le polymare de polyuréthanne a une masse équivalente d’hydroxyle de 500 & 10 000, au moins
une majorité des groupes hydroxyle étant latéraux par rapport & 'ossature polymére de polyuréthanne
sur des sites localement hydrophobes ;
{b) de 10 & 90 parties en poids d'un copolymére de chlorure de vinyle & fonctionnalité hydroxy, sulfoné,
durcissable, qui comprend une deuxiéme pluralité de groupss SO;M latéraux par rapport 4 I'ossature

45 du copolymére de chlorure de vinyle, le copolymére de chiorure de vinyle ayant une masse équivalents
de SO;M de 2000 & 100 000, M étant choisi*parmi 'ensemble comprenant H*, Li*, Na*, K*, NR,* ol R
peut &tre H* ou un groupe alkyle, et leurs mélanges ; et une deuxiéme pluralité de groupes hydroxyle
réticulables ot le copolymare de chlorure de vinyle a une masse équivalente d’hydroxyle de 500 a4 10
000 ; ot

9. Composite selon la revendication 8, comprenant en outre un pigment dispersé dans ledit deuxiéme revé-
tement durci.
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