,‘V\fgneticmi‘rrg‘nediﬂe present invention relates to nmagnetic
fecor di ng negjj hlbzed by a supporting pignent. 5 In the case of
.podern nagnem,mmmmmlmwuwg nmedia, there is constantly the desire for
greater storage capac and for faster access to the stored information.
For the tape-1i k& *Fecording nedia, these requirenents inply, in the first
case, a 10 continuous reduction in the tape thickness on the one hand and,
on t he Magmet iIan@cox dHat Meddds decrease in the thickness of the nmagnetic
| ayer, at least for the longitudinal recording nethod predom nantly used
in practice. In the secqond case, .the, result s a co | y_increasing
t ape spe¥d PrEGE "Examyi® f%li%‘ EgdaNE &S S g rrreedclozriﬁi]%\% n%eaal i gh storage
capaci tstardwi zledv @ya at ap@pdritdkgegsigaferdnl y 10 Am the magnetic | ayer
thigkness rel evant for the wite and read operation being about 1 Am and
t he”tape speed in nodern high-speed drives may be in the regjon of a few
net er s Ipertheecase. oZ0 mMRgkerinc Magnaf iy racatd Rppresbet attfre when it is
i nt ended, 1 2 ;RAGL TR P RISNRCIRA igHE! i ibmaskaggsac it ghadceder at i ons
may act on the magnetic recording nediumin the longitudinal_ ,direction in
sonme cARELLTASSEESEt 4@ iteh ST & T PRI P 25 Yenst§ et 3R Wi h
shor t - tyerdBr Aingh ndyiani & HekRrs i sitfedsmt v almesy whichtlaet £ Dvet ¢dwe, a
cross-secti.on of the tape. This.may even be sufficie to '
pl 48t | CUEFSHRE &7 B HHed Jr“ag%‘ﬁ %ka S gtg’olrc "hg hredi ulgrr%e \A%rll%ﬁ%y’a‘%/ %Ig%'d to
t eari ngorurder othent inaucys astacedsi nMdUs rdetred sy 1wathe hanbgesnesd #H| yest er
(1105, A XHUNR GOTRN SING IRAINEIA iR LR RPIeud IV Bl Pecat @ingual |y
used as substrate material for tape-like .

method predominantly used in practice. In the second case, the

result is a constantly increasing tape speed. For example,

15 tape-like récording media having a high storage capacity now
have a tape thickness of only 10 um, the magnetic layer
thickness relevant for the write and read operation being about
1 um, and the tape speed in modern high-speed drives may be in
the region of a few meters per second.

20
Particularly in start-stop operation, when it is intended to
access preselected information packages, high accelerations may
act on the magnetic recording medium in the longitudinal
direction in some cases. Associated with this is a dynamic

25 tensile load with short-term, high dynamic tensile stress
values which act over the cross-section of the tape. This may
even be sufficient to result in plastic deformation of the
tape-like recording medium, which may lead to tearing under
continuous stress with recurring load changes.

30
Polyester films, for example comprising polyethylene tereph-
thalate, are usually used as substrate material for tape-like
recording media. It is known that the modulus of elasticity of
this material is from 4 to 8 GPa, corresponding to the exact

35 conditions of the production process, and that the elastic
limit is not more than about 0.5 % elongation. These values are

measured in the static tensile test on film samples which are
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recording nedia. It is known that the nodulus of elasticity of this
material is from4 to 8 GPa, corresponding to the exact 35 conditions of
.the production process, and that the elastic limt is not nore than about
0.5 % el ongation. These values are neasured in the static tensile test on
fil msanples which are | AMENDED SHEETZ2 2 cut in the machine direction of
the film production nachine and clanped in a suitable tensile tester,

Thus, tdiet subdtratechvaterd diedt st fokadphel Bsin cRy Puabien prachiRg rand

tensi | € ShiEaP 1ﬁ"’fH i Sa s E@ﬁ@li@a&é@@rprm\uﬁ ofiet b@5€L tage charac 5
teristics, 1e. 40 MPa. In EP-A 0,520 155, the el astlmty rangg?of nmodern

magnet itatemiask siterd he et 125 hi cahbs spRS P | 258X HARM of 6% TS Am

Was Chwmﬁér@rig%@m@r@mmmm eb oottt o df t BOsdPawanchdyaa- 10 mi ni num

el ongatlon at.yield of % The stated elastic limts for the substrate
and>t he ‘*’n’ét’g%té‘( T I’a%/er Qé\g ted in an elastic tensile stress of from30 to
40 MPa with an el astlc el ongation of fromO0.2 to 0.5 %for the tape-Iike

recordi oli{?d‘% jec?t %S§y,$g%ra{.§n§g ?§afngdje§;,{e,5a néélgurther

publlca iclt tape- like recording nedia
are JP—Pa)Eé’F@?Y&‘GBOJg smmm svhmlsn%:z@ean@lf Jesa blzaaserz?@uairh‘éouﬁvlélhtu ve

concept by higBhiRNGiEPASHSLALI Bf eSbalba shhagbyhe ratio
of the wg’é u'%}p&%é%%hei%gt}?%l? in t%enf%)ngl,t%dl nal ggd trgns ers y

di r1@ct|1®hl§11&1@m N ONGdE EOR hah Tél%l‘éoofh%t the MAGnEFRESHBLPEHNG g}%bte‘cl‘tl es
are not foj NP I Seb Hyr sheé Oéﬁ@ttﬁé ehghbeicetaydingesetitam idPak 82a@6ic 229

or oper { FERSL 1A TR RoRt ekl oMl PuFPral Heantt b 38 FapErEE e B0flgnkiof aye
bet weenof herownoreznedi . Su%)sfoat thantape-1like recordlng medium
composed of said substrate and said layer.
15
Further publications on the subject of the elasticity of tape-
like recording media are JP-A 57-078 630, JP-A 57-078 629 and
JP-A 02-260 229. The inventive concept of the first two pub-
lications consists in establishing the ratio of the moduli of
20 elasticity in the longitudinal and transverse directions at not
more than 2.5 so that the magnetic recording properties are not
impaired by deformation of the recording medium. JP-A 02-260
229 is concerned with improving the life of the magnetic layer
and its running properties. In this context, a further magnetic
25 layer as a lower layer between the nonmagnetic substrate and
the actual recording layer is proposed as a solution, and the
lower layer has a greater modulus of elasticity than the

recording layer.

30 None of these publications permit the production of tape-like
magnetic recording media having a satisfactorily high elastic
tensile stress range and a satisfactorily high modulus of

elasticity.

35 It is an object of the present invention to remedy the stated
disadvantages and to provide a resilient tape-like magnetic

recording medium for high tensile stresses varying as a
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the actual recording layer is proposed as a solution, and the |ower |ayer
has a greater nodulus of elasticity than the recording |layer. 30 None of
.'these publications permt the production of tape-like magnetic recording
‘medi a having a satisfactorily high elastic tensile stress range and a
satisfactorily high nodulus of elasticiiy. 35 It is an object of the
present invention to renedy the stated disadvantages and to provide a
resili efftuncapen ofe trigndini ¢ 1 ghecmediond AREdiUmMSS hi gh tensile stresses
varying as a AMENDED SHEET 3 function of tinme in high-speed tape drives.
We have found that this object is achieved by ta%pe-l i l%%, qag(neti c
recor di g fediea flowsdnimiadi g i mhwfsgnets c‘?cgilft?s‘i Ly P LRgr | east one
| ayer appldred it rdticy dSuhkptiat e Rrbmprisiind eastoronmgneft ichesbsitapées, an

i norgani_¢c needl e-shaped pignent _11. whj ch i.5 .Sui | a _suppqrting

pi gngnt d r?ése]fatsé:t io&‘%flga)f%e ala‘?\Pelrlzfgde Oentgilhs tsI'o tgag:\sleér gag’qiqgmglt%er of

t he pi gmenisd loraf ofattHesastl @ emheragi nindrgardan mtllarsheiped gsgneinty of
the 10 stated layers. i. it | tg]p& ; | 3 I iHaudianglat i@ ogct i on
of the tsle{‘gewﬁ]lﬁ(he lrsrecséfrlaia[r]logleneagﬁsﬁam I . V%rsthl?\?% 13allrlgaiﬁoet}]?couafr;:’gl@igrﬁ)v,ela o=

chr oni urtcors TRigRy Jengtdarie Heed eragmpbians rems e megmant 4fi bl e
as suppqd ing A e &lih RS assas diuileids B eRardiitgn anarene use of

the pigments for, in particular ani sotropic strengtheni ng of. | ymeric
mat &Pi alstatRt oF M SHF tics tHRE i Feht i Y hETbdut u@‘geof 0&953[‘1‘32’14)%3‘ is 20

under st Qpd-&ast 1@AM MG Heet Apsiul Lise of e ebingiigdium ekt ension E,  which is
obtained as the ratio of the tensile stress to the |[|ongitudinal elongation
and can readily be determned in a generally known manner.

We have also found novel chromium-containing inorganic needle-

shaped pigments VI and VII suitable as supporting pigments,
15 processes for their preparation and the use of the pigments
for, in particular anisotropic strengthening of polymeric

materials.

According to the invention, the modulus of elasticity is

20 understood as meaning the modulus of elasticity in extension E,
which is obtained as the ratio of the tensile stress to the
longitudinal elongation and can readily be determined in a

generally known manner.

25 Suitable supporting pigments are ferromagnetic and

nonferromagnetic inorganic needle-shaped pigments II.

Suitable ferromagnetic pigments II are metallic pigments, such
as Fe, Co, Ni and alloys of these elements, and oxidic

30 pigments, such as v-Fe,054, Co-containing vy-Fe,0;, Fe;0,,
preferably chromium-containing oxidic pigments, such as CrO,,

and in particular those of the formula VI
Ccr'0, - n H,0 VI

35

where
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25 Suitable supporting pignents are ferromagnetic and nonferronmagnetic

i norgani ¢ needl e-shaped pignments |l. Suitable ferromagnetic pignents Il are
metallic pignents, such as Fe, Co, Ni and alloys of these elenents, and
‘oxidic 30 pignents, such as y-Fe203, Co-containing y-Fe203, Fe304,
preferably chrom umcontaining oxidic gignents, such as Cr02, and in
particular those of the formula VI &dOx n H20 VI 35 where AVENDED SHEET
4 a isathe aberageraabeMayedeytfé EBREoFNUAPWRLY Bt X @ < a3s 25,25,
preferaBL¥fg Qptyas<p3<la %X kS1the oxygen equival ents determ ned by the

val ency 0 tﬁe % chromumand n is the water content with 0 < n < (4-a)/2.
According to the invention, the pignents VI nmay be conposed of 10 50% by
vei ght @f i3 eReecandeb0Uyhy vaebabt abtarmsbakd, byt thei nglepogsobltnd or the
atomic ratios of Cr(l1V) to C&(lll) inthe core and shell to be identical
or & ffEPERMIUBLRPEDI e nonferronmagnetic pignents Il are preferably oxidic
15 pignents, such as FeOOH, a-Fe203 and in particular chromum containing

pi gment's of e I | HBO VIl ,-.20,9here nis fromO to 0.5.
The pigﬁeﬁFSQSF g%ﬁg%|?°§?gngﬂﬁgﬁﬁag|e E; héat%gé f he pignents 25 of the
formula VIII GO0 VIIl where 30

According to the invention, the pigments VI may be composed of
10 50% by weight of a core and 50% by weight of a shell, it being
possible for the atomic ratios of Cr(IV) to Cr(III) in the core

and shell to be identical or different.

Suitable nonferromagnetic pigments II are preferably oxidic
15 pigments, such as FeOOH, a-Fe,0; and in particular chromium-
containing pigments of the formula VII

Cr203 - n H-,O VII

20 where
n is from 0 to 0.5.

The pigments VI and VII are obtainable by heating the pigments
25 of the formula VIII

Cro VIII

where
30

x 1s 1.8 € x £ 2.2,

at from 400 to 500°C, preferably from 440 to 480°C,
particularly advantageously from 450 to 470°C, in a gas

35 containing in particular molecular oxygen, such as air,
resulting in reaction times of from 0.5 to 10, preferably from

0.5 to 2, hours, wherein the pigments VIII may be purified
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X-1s 1.8 < x < 2.2, at from400 to 500C, preferably from440 to 480C
particul arly advantageously from 450 to 470C, in a gas 35 containing in
particul ar nol ecul ar oxygen, such as air, resulting in reaction tines of
fromO0.5 to 10, preferably fromO0.5 to 2, hours, wherein the pignents VIII
may be purified AMENDED SHEET 5 befor® the heating in a manner known per
se, for exanple by washing with water. Advantageously, the pignents VIII
can be thefrsd the hestydd dn # awannﬁﬁ’e#@foam pPer ﬁ&r'gzgﬁlrc e&‘@l’?ﬁ&ﬁnﬁg such as
m neral JRageisg widaniagaously al kali nmetal hydroxi des, alkaline earth
metal hydroxi des and earth netal hydroxides, for exarrpl e potassi um

hydr oxi de, cal ci um hydroxide, in particular sodi um hydroxide, or their
basi ¢ sadwyntfayemxanp] ecrcandhomaings T ISulckint és tirrear@dpalritthcolrgans'cdi um

sulfite,  bef feeferfg%g?a“ %irce;%g%@fg@mu%m@ A aasos%%g' ar

aqueous For Jtion & rom articular fo 13, is
advi sablaaivamtt&get%l)emléﬁhlomedfalSlhﬂYﬁlrIOe(s}defSor adfifiadti ng SHI‘(W fesaml7 to 9

is recqymdetetadd Al kR thet%thWdterﬁ%%%t' Gt igfBmpdle HoeAs@ianl5 to
10, in particular fromO0.5 to 5, hours. The pignents V VI1- gan al so be

obt ai ned¥r PiiA], reake iy hydnoxddent W Plarl‘}r%&é‘rlaﬁyﬁrogtlh‘é‘r RyATEFAdRYi ons at
f rom 110t cneZGapief 4y )y ffdzoraxlaaﬁblteo cRIMondtr spart isslfdrekr,oinl90 to

20 OC Wi th reduc at fr r ef er abl from 00 t

300 |n BTG clﬁliaarr ??‘%)H%B%ﬁtryol%obﬁ re rlf%tehg“ Phn?e o?‘ r%” SH08 %o 508
pr ef er ablnyofgaom S0 iro Qﬁ@thuilqoraratqlramlua;r Sforl@mchOattoalw ofodirem Ruittabl e
reduci ng, agey }Sﬁr@laggggartl Oz ePNef eablany QLIAN © AeIPayads, such as

car boxylTc' aci oxal’i ¢ "aci e r'eaction products can
be furt lRFCERbEssed $wl HeeSr,eefc,qru gfhich a pH of from 7 to 9 is

recommended, at from 10 to 90°C with reaction times of from 0.5

15 to 10, in particular from 0.5 to 5, hours.

The pigments VI and VII can also be obtained by first reacting
a pigment VIII under hydrothermal conditions at from 110 to
250°C, preferably from 160 to 230°C, in particular from 190 to
20 210°C, with a reducing agent at from 2 to 500, preferably from
100 to 300, in particular from 150 to 250 bar, in the course of
from 10 to 500, preferably from 50 to 250, in particular from
80 to 120, hours. Suitable reducing agents are inorganic or,
preferably, organic compounds, such as carboxylic acids, in

25 particular oxalic acid.

The reaction products can be further processed in the reaction
mixture or advantageously isolated from the suspension by known
methods, such as filtration, and preferably purified, for

30 example washed.

According to the invention, the reaction products are then
heated at from 100 to 500°C, preferably from 200 to 400°C, in a
gas containing in particular molecular oxygen, such as air,

35 resulting in reaction times of from 0.5 to 10, preferably from
0.5 to 2, hours.
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‘mi xture or advantageously isolated fromthe suspension by known nethods,
such as filtration, and preferably purified, for 30 exanpl e washed.
_According to the invention, the reaction products are then heated at from
100 to 500C, preferably from 200 to 400C, in a gas containing in
particul ar nol ecul ar oxygen, such as aPr, 35 resulting in reaction tines of
from0.5 to 10, preferably from 5to 2 hours AMENDED SHEET 6 The
react i oRPBr BEREE 5% AP DRUEF Baf 2R Vft?F%ﬁEﬁﬁn%l OTHEFer3bt y, inorganic

Cfﬂpfun9§ef§?ﬁbl?? ﬂh@ﬁ@@ﬁ1@a%@ﬁpoumﬂyﬁﬂ§ﬁ©maw§:W%méﬁéﬂIbmeéal hydr oxi des,
al kal i ne _ear net a xi de arth.nmeta I OX I
potaSS|BﬁV3nE§ﬂ?%&?L% ai fuﬂ?ﬁ?gq8%$ LGS pa?%$%ﬁ %ﬁlgo%$ﬁ 8% %?ggPd:

or thei nhyhasktdsal 4sq éertexasphd nﬁmb@mades,of05L¢iam@be P@tapaiﬂmcular
sodim R¥akblPacDe Qi&{ﬂn CLPERLLDGe AR B PO LR, ORIORMSarbRiBay i cul ar

aqueous Ion’a In particular from1l to 13, is
advi sabbe, theth bhelqoséktéptf@h @xa@mﬂm@@ébonﬁe%\m*{:hs‘alﬁi-%? fEBm 7 to 9

is rec g?@?éﬁ?araéoéigﬂ1%Ql%?tgocbgféper@ﬁgthQQtih@ES Rfré56818n5into 10,
in partfcul rom0.5 to 5, hours. The gggnents VI~ and VII an bZ éreated

with or 48AFgaBic, 1B PREEEFRBRY, AEWEPYRNTRILbhPBuUAbs? Riichfa rﬁWn
bases, 1QdVQHt§Q?@Q§hYaﬁ|Kﬁbm et ab hydrogld@e;sabkaj|m9tbathb met al

hydrOX|des and ear OXIdeS for_exa 0. hyd d
caJ%?unFH?ﬁPg}Pae? |ﬁngg?%?8 ?rsﬁﬁfﬁﬂ1%yﬁgox?gtrog ;aﬁﬁe aglgoéglfs
for exampkemmanbedat es ﬁromunD|t9590F© withareactlian ED@eanpﬁufmeeO A
reactlon |QO|ngﬁgggkgichQErpgg%@cglgrtgqgeo§?u§glutlon at a pHof from7 to

14, in partlcu rom 'S advi Sa with the exception of
sulfites, for which a pHof from7 to 9 is reconmended, at from

The pigments VI and VII can be treated with organic or,

15 preferably, inorganic compounds, such as mineral bases,
advantageously alkali metal hydroxides, alkaline earth metal
hydroxides and earth metal hydroxides, for example potassium
hydroxide, calcium hydroxide, in particular sodium hydroxide,
or their basic salts, for example carbonates or sulfites, in

20 particular sodium sulfite. A reaction in inorganic, in
particular aqueous solution at a pH of from 7 to 14, in
particular from 11 to 13, is advisable, with the exception of
sulfites, for which a pH of from 7 to 9 is recommended, at from
10 to 90°C with reaction times of from 0.5 to 10, in particular

25 from 0.5 to 5, hours.

As is generally known, the supporting pigments II, VI and VII
may contain further chemical elements or compounds. According
to the invention, the needle-shaped pigments II, VI and VII

30 have a ratio of the average length of the needles to the
average diameter of the needles of from 3:1 to 15:1, preferably
from 5:1 to 10:1, and a length of from 50 to 400 nm, preferably
from 90 to 300 nm, in particular from 100 to 200 nm. The
specific surface area according to DIN 66132 of the pigments VI

35 and VII should be from 30 to 150, preferably from 50 to 100,

m?/g. According to the invention, the saturation magnetization

of the pigments VI is from 0.1 to 65, preferably from 0.1 to
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10 to, 90C with reaction tines of from0.5 to 10, in particular 25 fromO0.5

_t‘o 5, hours. As is generally known, the supporting pignents IIl, VI and VII
.may contain further chem cal el enents or conpounds. According to the
i nvention, the needl e-shaped pignents I, VI and VII 30 have a ratio of the

average length of the needles to the "verage dianeter of the needl es of
from3:1 to 15:1, preferably from5:1 to 1Q:1, and a Ien%t_h of from50 to
400 nm4 Qr efrermsl bl caom Ber @ -306nm2 i MPRY S @ifather F#St60alo 200 nm

The spegl {i& si fACe Aea apcarding to N 6432 n theopisend s M 35 and
VI | sholur?cgk%el r om %0&{0 150, pref ér%’gl y from])éo tom 100, mZ/g.' Ai:cordi ng

to the pawteinulny, fnem sqtQfh &tQ oh Mdghéli-zation of the pignents VI is from
0.1 to 65, preferably from0.1 to AMENDED SHEET 7 40, in particular from
0.1 to 22, nTnB/g and the residual induction is from 0.015_3 to 24,.
pr effer aBty BIBIRIT-D5I to AR L5RP Part] AlhrV ¥ o f 05418 e T8y gt 5 The
ghgm?tﬁaﬂicg&f,e[ﬁbié/o%%?iw élﬂﬂengafrﬁe_ sing adoilf epdbymerc pater talar,

i sotropic stren ening o ol yneri terials Such I ri rials
Ty acvEHEGRBLETSE Ho TR TOb dUH 1 S R SaellY 3¢ SRt o rab g
t hr ee- diwensc@nAl £ duodésesyp eichi 1ress, oH ittderes;d inenekanpl ebodies, 9@ckFor t he
production o{irgé)élysrre%g n&%‘%ﬂ %%ﬁé'ayers strengthened in this manner,

or [

pi gmanft%sl?)_,/ particul ar are incorporated, according to the
i nMention, into nelts or solutions of polyneric nmaterials or nelts or

sol uti opsy ofy d5, compoUN &f G MG PUNTBF £ guberiaysrean be prepared,

and the mXxtures are then cured or allowed to solidify, .For t
ani sot r 8prengtheird hbhi Hyl HIMPIN Srerk WA eF i bf s, “éspa%ghc‘b£a52ﬁi QUlarly
advant agepush ye Usgtlot Pot feedpvetcoditgl ito the invention, into melts

or solutions of polymeric materials or melts or solutions of
15 compounds from which polymeric materials can be prepared, and

the mixtures are then cured or allowed to solidify.

For the anisotropic strengthening of polymeric materials, as

can be particularly advantageously used in the novel magnetic
20 recording media I, the supporting pigments II, in particular VI

or VII, can be oriented before the curing or solidification of

the polymeric materials.

In the case of nonferromagnetic supporting pigments, this

25 orientation can be achieved, for example, by rheological
measures, such as pouring the mixture through a narrow gap. In
the case of ferromagnetic supporting pigments II, in particular
VI, orientation can advantageously be effected by means of an
external magnetic field.

30
In particularly advantageous magnetic recording media in which
a layer V containing a ferromagnetic supporting pigment II is
present between a substrate III and a layer IV suitable for
information storage, the orientation ratio in the layer V

35 should be at least 2.5 and that in the layer IV at least 4.0.
The orientation ratio is understood as meaning the quotient of

the residual induction of the tape-like magnetic recording
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*20 recording nedia |, the supporting pignents Il, in particular VI or VI,
can- be oriented before the curing or solidification of the polyneric
“materials. In the case of nonferromagnetic supporting pignents, this 25
‘orientation can be achieved, for exanple, by rheol ogical mneasures, such as
pouring the mxture through a narrow g8p. In the case of ferronagnetic
supporting pigments |1, in particular VI, orientation can_advantageously

be ef f evé@iuyinmedes WMEMY ekiratial Orerjiet e f Fef §duap PhdbaHPEu rly

advant ageous, IRANE! 1,6 dHLPIH rlgecfrﬁﬂh_ éfbamwulérleyethysc@mawmg a

f erromagneti ¢’ supporting pi gnent resen bst r at Il and
a IayerTm%/%U}%Q&ﬂQ#QQNOf|qﬁ?NRﬁﬁW%ﬁF§tB ag%re%ﬁﬁa%re a??§n§?gt|§a+n t he

| ayer \,35qsborhthde wt JeasitRi® sackidas. i nFohethagepurioae, | east 4.0.

The orlentatlon ratio. i s ynderstood nget ugthept gf 5 the

r esidduaf i FRERLT cﬁF%ﬁl%Wﬁa Ape T i ke ﬁ§9%§€?% ?gcg? H 8 %N%hDED SEEE%r%

medi um v et &é bynmnaum;dufetttnmn%md8$h@nr@bé@bépnlméeé?ﬁﬁﬁpéfattﬁ@tnagnetlc

recor di gg? héf'@?@rc@fd‘dv%édm%# if'iéaﬁ'iéﬁctl oR- a ﬂ{lassefhﬁzlat atioa of the

pi gnent prefera can be determ ned bé trathin
secti onsbo®br 28 hims ﬁ&#%os%rog 20 ttat hod seedisnshAREANG I ERTEKRESs of from

0.1 to 012, AR{E s¥ieysd denP@Héoﬂiyasélé@ﬁ@ﬁsahantﬁbeabéﬁagﬁlCrOSCOpe at
not |ess than 20,000 tines

pnification .ln a su bout 20 m
wi de, f@éﬁmsbefolﬂoﬁh%e%%W%lgﬂgb%ﬂlp bﬁ%ﬁ?éOBeangﬁfrg?ﬁln(géttﬁgﬁ gge
random y, seleghedepd §hecavesngealP té ageternine@he | ongitudinal direction
of the tape (dL) and in the transverse direction (dT) is determ ned. Were
15 dL ? 2 ' dT,

Where
15 d. 2 2 - dr,

the pigments are considered to be oriented predominantly in the

longitudinal direction of the tape.

20 Tape-like magnetic recording media I are Known to contain a
nonmagnetic substrate III and at least one layer (magnetic

layer) IV suitable for the magnetic information storage.

The novel magnetic recording media I may contain the supporting

25 pigments II described in the nonmagnetic substrate III, in at
least one of the layers IV suitable for information storage or
in at least one layer V. The layer V may be arranged between
the substrate III and a magnetic layer IV or on that side of

_ the substrate III which faces away from a magnetic layer IV.

30
Nonmagnetic substrates III which may be used are the
conventional rigid or flexible substrates, in particular films
of linear polyesters, such as polyethylene terephthalate, which
generally have thicknesses of from 4 to 200 um, in particular

35 from 6 to 36 um.
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the pignents are considered to be oriented predom nantly in the

I'ongi tudi nal direction of the tape. 20 Tape-li ke magnetic recording nedia I
‘are known to contain a nonmagnetic substrate Il and at | east one |ayer
‘(magnetic layer) IV suitable for the nagnetic information storage. The
novel magnetic recording nedia | nmay centain the supporting 25 pignents |
descri bed in the nonmagnetic substrate IIl, in at |east one of the |ayers
| V sui teibé endareti inf arampd i ofV seHrilye wevel magnebastreperdiyermediahk | ayer
V may be_arranged be 1 a 4¢ haygr1iy or on
that si'i®Yo eq%ﬁ%ﬂ?ﬁ%???ﬁ%%§$FTéﬁﬁfaﬁ i%é%é%mgg ??gﬁggfia netic |layer |V
30 Nonntlghet f tletibgt reh ees$ent bl Eh Geptaen uEBHT aFRIPRBIC ORTRARTDNal rigid

or flexible subsirat®sanhMnpasti enbar 4ileps, obrl bheperpohygatets, such as
pol yet hyl ene terephthal ate, which generally have thicknesses of from4 to

200 Spm PLe™pRakEi cular 35 from6 to 36 pm AMENDED SHEET 9 The magnetic
| ayer IV of the novel magnetic recording nedia | may be based on either

vapor - deposited or _sputtered, netalli thpp fil LC ssentially
cont ai nf PEr FRAEYRRTY té?%n%ﬁt%?Chs%%%gﬁg’FE?nglgﬁawﬁf g?ﬁfhg?r al | oys, or
on ferrpaaghnetdc e pilgepatsedFeithhéiptedacinon shngaEhkpayer Bert e 1n

pi gment g 88?n¥i£n L&IYL L E8ng PG QBf@Sﬁé?dbwhaBrfghhefﬁrtﬁea ABAREL vkapwn per
se in a solution co r|S|n§ a solvent, binder and further additives, 10
sucl® asshabr peahtbnhgadr spedsdhEPerRANEanabe SpPI PEdAPBLaSdnSAndgneti ¢

substrap g AhhetitheugEteptati oprebrt BRe berearagnashi 6fptpeents in a strong
magnetic firefd, the further processi

. kng can be garried ut gn %QgtHggal
manner , fPEFOBRARDPT &C BYIFERDYI AY EhETEBITeREIAR }Cifl?éauiF & TEeuri'hg the
bi nder processing can be carried out in the usual manner, for example

by removing the solvent and, if required, curing the binder

15 with subsequent calendering.

Suitable magnetic pigments are the conventional oxidic
pigments, such as y-Fe,03, Fej 04 and CrO,, or metallic pigments,
such as Fe, Co and Ni. As is generally known, these pigments

20 may contain further chemical elements or compounds.

As usual, the solvents used may be water, ethers, such as

tetrahydrofuran or dioxane, ketones, such as methyl ethyl

ketone or cyclohexanone, esters, such as ethyl acetate, or
25 hydrocarbons, such as alkanes or aromatics, or mixtures of

these solvents.

Suitable binders are known to be polyacrylates,
polymethacrylates, polyacrylamide, vinyl polymers, such as

30 polystyrene, polyvinyl chloride, polyvinyl acetate, polyvinyl
propionate or polyacrylonitrile, cellulose-containing binders,
such as cellulose esters, in particular cellulose nitrates,
cellulose acetate, cellulose triacetate, cellulose
acetopropionate or cellulose acetobutyrate, phenoxy resins,

35 epoxy resins or, preferably, polyurethanes and block polymers
or copolymers of these compounds. Suitable polyurethanes are
described, for example, in DE-B 11 06 959, DE-B 27 53 694, DE-A
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16 with subsequent cal endering. Suitable magnetic pignments are the
conventional oxidic pignents, such as y-Fe703, Fe304 and &2, or netallic
“pignents, such as Fe, Co and Ni. As is generally known, these pignents 20
‘may contain further chenical elenents or conpounds. As usual, the solvents
used may be water, ethers, such as tetliGahydrofuran or di oxane, ketones,
such as nethyl ethyl ketone or cycl ohexanone, esters, such as et hyl

acet at e,320r2 23 Iy didcdy Ben27 sifch & ke &7 akffvat iRELY WS tHideEF es of
these S%ay S used 1Ab§ DiSAY b e kW, - diee A MAC WiltH ®%her

pol ynmet hacryl ates, pol yacrylam de,_ vinyl polyners, such as SQgpotxﬁ&X;ene,
pol yvi nydo latiedis d&Ugboiafy inaAY Vadt at T ot S iRRAN O Jifioriktre Foi© c
polyacngdggﬁgﬂégg,ceIIquse-containing bi nders, such as cellul ose esters,
in particular cellulose nitrates, cellulose acetate, cellulose triacetate,
cel |l ose acetopropionate or cellul ose acetobutyrate, phenoxy resins, 35
epoxy remidSalfias imreferaldtangeol and ethanesdahds bd H okl 00 yamrys oforthe

copol yner s, of these co i t figscri bed, for
exanpi e, P91 ‘BE- ﬂe%gr}gg#%%%%q%g%y%A A q?ﬁogfﬁﬁstla r 10 32 26
995, DE-in@e@ed 6y ambDENKNP7tNSEe Fongerethanesth mat Hansde®nad t he
sol e bi r&d&;fgyé%{atég,efﬁ{ ahlh 1 Wi 1dr othGse ROV BT Sor SUtMAS PRloByidndte

p

formal s, noxy resins,” PVC aor, PVC copol yners, 5 The abrasion resistance
andlPhe HERIPUS oTUEN £&195T HAPIINT HRICIHGP yof Bt FARBREAFRP A Y et hane
- m Xt ur espiseds ey Tuif tdreraad cr@asesh dyi e oss | b hkamgt 1 dreske conpaenttes wi t h

| yf ti | i tes,. ticul t.h I ng.
colyandt e o) TR i el T Ry Bgsiet Kal bR R BALE o

isophorone diisocyanate of the formula

15 HiC CR:‘“CD
H3C NCO

20 with polyhydric alcohols or by biuret or isocyanurate
formation. Suitable crosslinking agents are in particular an
adduct of toluylene diisocyanate with trimethyldlpropane and
diethylene glycol. The amount of crosslinking agent required
in relation to the amount of polyurethane used for achieving

25 optimum performance characteristics can readily be determined

in a few simple preliminary experiments.

Lubricants usually used are carboxylic acids of 10 to 20 carbon
atoms, in particular stearic acid and palmitic acid,
30 derivatives of carboxylic acids, such as their salts, esters

and amides, or fluorinated hydrocarbons.

Cationic, nonionic or, preferably, anionic surfactants, such as
carboxylates, sulfonates, phosphonates or phosphates of
35 hydrocarbons, in particular alkyl or aryl compounds, may be

used in the usual manner as dispersants.
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‘obt ai ned by an addition reaction of bifunctional isocyanates, such as

tol uyl ene diisocyanate, hexanethyl ene diisocyanate or isophorone
fdiisocyanate of the formula 15 H3C CH2-NCO H3C H 3C NCO 20 with

'pol yhydric al cohols or by biuret or isocyanurate formation. Suitable
crosslinking agents are in particular ®h adduct of toluylene diisocyanate
with trimethyl ol propane and dleth¥lene gl ycol . The amount of crosslinking
agent r@gltikede Fh EéFét?Bﬁ kBoVRetanBeint "BFIPBLGURBE hARS2RESd f or

achi evi ﬁﬂgrzén@@t i aym penhonhaanee1¢bas ach ebbst bEScRANPS BRdthyl bee detidr mi ned
ina few rellnlnary experinments. Lubricants usually used are
carboxyP?iygg?Bg 6F€10 to 20 carbon atoms, in particular stearic acid and
palmtic acid, 30 derivatives of carboxylic acids, such as their salts,

o o fEn@rbasaaceloh! UPT haghed sy PLosAn PRYS &5' PN & pIOPALILE OF -

pr efierably, onlc surtact ant such as car at onates
phosphomagegt®¢ bAyspRal¥s at 353ﬁ9d©0%a@60w§lchncpaF@i&ﬁl@rS%PRQWtkWGaryI

corrpounp§ n&RY ?@ used pRubheivsugk TRPBRL 95 diSpeLsenbre AMENDEEN SHEET
11  Sui %Ie fillérs are known to be inorgani ¢ and organic  pignments, eg.

al umi nacoBERiRS, ac&PBBATBRASKPIEBRYEL Ayt eR@NakE aBBF?%@ob?IE%% 5 1n the
product 5iQpsefatagneti.c recording nedia I, a plurality of nagnetic |ayers

IV, at |east one of which contains a supporting pignent |11, or a plurality
of 4%yers Vv, at |east one of which contains a supporting pigment |1, can
be appl Egempdethe substrate I11. 10

Preparation of a CrO, pigment

15 Example 1

554 g of CrOj were dispersed in 159 g of water in the course of

10 minutes. 70 g of potassium antimonyl tartrate (PAT) were

slowly added to the mixture at 40-60°C and stirring was carried
20 out for 5 minutes at 60°C. 170 g of Cr,0; were then added at

20-30°C in the course of 3 minutes with stirring.

Homogenization was then carried out for 15 minutes with
thorough stirring, the temperature increasing to 80°C.

25
After cooling to 30°C, the mixture was heated to 320-350°C in
an autoclave in the course of 3 hours and kept at this
temperature for 9 hours, the maximum pressure being 360 bar.
The mixture was then cooled, the pressure in the autoclave

30 being let down at a temperature of the mixture of 200°C.
The product was then dried at 50°C and milled.
The properties are shown in Table 1.

35
Example 2a-g
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‘Exanpl es Preparation of a &2 pignent 15 Exanple 1 554 g of Cr03 were

di spersed in 159 g of water in the course of 10 mnutes. 70 g of potassium
“antinonyl tartrate (PAT) were slowy added to the mixture at 40-60C and
‘stirring was carried 20 out for 5 mnutes at 60C. 170 g of G203 were then
added at 20-30C in the course of 3 mhates with stirring. Honpbgenization
was then carried out for 15 mnutes with thorough stirring, the )

t enper atl@0® ignOfeddiengrodugtcirey AreBpleod| HRget §usSpendefedhi 2P iFellas

heat ed 1,0 32@320G 1 Fgoag adt exkave heilhencaupnsegobf3whesrswapd kept at

this tenperature for 9 hours, the Xi rum_pr.essur e bei 36Q ba The
mi xt ur e Sk W8 c IO @1 4HE SpiaSs & E”iggpﬁglau?BcFB 8C§8V8e?ﬁ§ Pgt down at

a tenpematur= aaf e ariuxidere tofe 2@8G1t ihke aptodecburaprehenrdr pédthe 50C
and mlled. The properties are shown in Table 1. 35 Exanple 2a-g AVENDED
SHEET 121006 g of the product from Exanple 1 were suspended at 25C in a
m xture of 780 g of oxalic acid in 1490 g of water with stirring. The

m Xture yas LP%%&G%Q Rah fuechayq ek Yfachorhs Blo2iQS uBdaktiBAs
auto the 5 t d t hen

resul ting genous pressure of m xture. The product was
heat ed istagiad unddi@ltli®e 2pr ocess conditions stated in Table 2. 10 The
properties are shown in Table 2. Exanple 3 100 g of the product from

Exangle 1 were dispersed in 1000,% of
1 The properties are shown 1nh Table 2.

Example 3

100 g of the product from Example 1 were dispersed in 1000 g of

15 water and wet-milled. Thereafter, the mixture was filtered,
the filter cake was washed with water until the conductivity of
the wash water at 20°C was < 50 uS and the residue was then
dispersed in 1000 g of water.

20 A solution of 11 g of sodium sulfite in 50 g of water was then
added to the mixture and stirring was carried out for 30

minutes at from 20 to 28°C.

The product was then filtered and the filter cake was washed
25 until the wash water had a conductivity at 20°C of < 50 uS.

The filter cake was dried at 50°C and granulated to a pellet

size of < 1 mm.
30 The properties are shown in Table 1.
Example 4

100 g of the product from Example 1 were dispersed in 1000 g of
35 water and wet-milled. Thereafter, the mixture was filtered,
the filter cake was washed with water until the conductivity of

the wash water at 20°C was < 50 uS and the residue was then
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15 water and wet-mlled. Thereafter, the mxture was filtered, the filter
cake was washed with water until the conductivity of the wash water at 20C
‘was '< 50 AS and the residue was then dispersed in 1000 g of water. 20 A
*solution of 11 g of sodiumsulfite in 50 g of water was then added to the
m xture and stirring was carried out fo¥ 30 mnutes at from20 to 28C. The
product” was then filtered and the filter cake was washed 25 until the wash
wat er had specsrdudhi ¥PP9 at o20Tabeér< BoeASH wahethent bBroeghe Wasldri ed at
50C and granylsat ed LoqanPel! §Light 2808iuf AydPbx30eTHE1RE 0BRI 4hes are shown
in Table 1. _Exanpfe 4 100" g of "the product” from Exanpl.e 1 were dispersed
in 10005ﬁ16F1n95WﬁétéﬁréhﬂdmﬁPtanFeg.h?Hé?e%FtéPfcthanﬁtﬁ?e was
filtered, the filter cake was washed with water until the conductivity of

t he wash water at 20C < 50.AS and_the _residue was_ihen_ ANE SHEET 13
di sper s&ds ﬁrféﬁﬁtQWSFmggFBr§l%ﬁer aﬁg Fh%nfbggﬁﬁhga%% q3® V%%E£é596

st r engt uripyl \wehghtvashdivarehydedxadeosdhotivntgndt 80°P€rofig<wae gSrri ed out
for 2 hours at 55C and pH 12. 5 The product was then filtered and the
filter cake was washed wuntil the wash water had a conductivity at 20C of <
50 AS. THee ffiillteer colikewpasddipddatt S80C and granulated te a pellet size
of <1 gﬁkelngQelp%ﬁperties are shown in Table 1. Exanple 5 15 100 g of
the product from Exanple 1 were dispersed in 1000 g of water and
wet1@illed. Thereafter, the mxture was filtered, the filter cake was

washed wH prajpek tyski hreheheanduat rubiy of
Example S

15 100 g of the product from Example 1 were dispersed in 1000 g of
water and wet-milled. Thereafter, the mixture was filtered,
the filter cake was washed with water until the conductivity of
the wash water at 20°C was < 50 uS and the residue was then

dispersed in 1000 g of water.

20
The mixture was heated to 85°C with stirring and blanketing
with nitrogen, a solution of 20 g of sodium sulfite in 100 g of
water was added at 85°C and stirring was carried out for 2
hours at 85°C.

25

The product was then filtered and the filter cake was washed

until the wash water had a conductivity at 20°C of < 50 uS.

The filter cake was dried at 50°C and granulated to a pellet
30 size of < 1 mm.

The properties are shown in Table 1.

35
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‘the wash water at 20C was < 50 AS and the residue was then dispersed in
1000 g of water. 20 The m xture was heated to 85C with stirring and
‘blanketing with nitrogen, a solution of 20 g of sodiumsulfite in 100 g of
‘wat er was added at 85C and stirring was carried out for 2 hours at 85C 25
The product was then filtered and the t#lter cake was washed wuntil the
wash water had a conductivity at 20C of < 50 AS. The filter cake was dried
at 50C dmamgrlgngl ated. to a pellet 30 size of < 1 nm The properties are
shown in Table 1. 35 AVMENDED SHEET 14 Exanple 6 100 g of the product from

Example 1 were di spersed in 1000 water and wet-m ||l ed. Thereafter
the ni xtli®% dn@s finer eredughd frome éaﬂpﬂﬁeﬁ WEEE FESPRESKED W 19 ORafertunt i

t he CO“%Q:Téﬂ/IaTrM Qlet-ihe 1wash Wﬁb@‘éa@teZQCtWéS mﬁx&&réswadr ifed tateB0Gnand

ranul at eII t e o t heat.ed t
SLbu ot o <R ke EE HEEPAEnEATH ATF 6t RS Cor g kitae T 1
The propmmalwashamat$howm 20 °Tabke X. 50En8nphe1kdlat16©°@ a@fhdt he product
fron1Ex QP%t@%r% dIS%%ﬁéggiFQZéogg g9 wat er and wet-n || ed.

m
Ther eaf t m xture tere the Fi'lter cake was washed with
wat er unt|I the conductivity of the wash water at 20C was < 50 AS and the

resi due gs gheni 40 Jisspensed iR 4008tar9f tv@hfhr furnace with a

10 residence time of 30 minutes at 460°C under air.
The properties are shown in Table 1.

Example 7

15
100 g of the product from Example 6 were dispersed in 1000 g of
water and wet-milled. Thereafter, the mixture was filtered,
the filter cake was washed with water until the conductivity of
the wash water at 20°C was < 50 uS and the residue was then

20 dispersed in 1000 g of water.

The pH was then brought to 12 with 15% strength by weight
aqueocus sodium hydroxide solution and stirring was carried out
for 2 hours at 55°C and pH 12.

25

The product was then filtered off and the filter cake was

washed until the wash water had a conductivity at 20°C of < 50

us.

30 The filter cake was dried at 50°C and granulated to a pellet

size of < 1 mm.
The properties are shown in Table 1.

35

AMENDED SHEET



‘The pH was then brought to 12 with 15% strength by wei ght aqueous sodi um
‘hydroxi de solution and stirring was carried out for 2 hours at 55C and pH
.12. 25 The product was then filtered off and the filter cake was washed
until the wash water had a conductivity at 20C of < 50 S. 30 The filter
cake was dried at 50C and granulated t@%a pellet size of <1 nm The
properties are shown in Table 1. 35 AMENDED SHEET 15 Production of a
magnet i PreRItdiong ofedi Mn9 BEfpIre @B NG mesti Wt spersi on of 1000 parts by
wei ght of chrom um oxi de pignment according to Exanple 5, 75 parts by

wei ght of a vinyl polymer having polar anchor groups, 95 parts by wei ght
of a pol yurethane having pol ar anchor groups, 25 parts by weight of 10
Sstearic ®drth1el&0 parts by wei ght of tetrahydrofuran and 180 parts by
meiggt of dioxane was applied to a 14 Mnthick nonmagnetic pol yethyl ene
terepht hal ate substrate in a |ayer thickness of 1.2 gm A second

di sper siRrnf oostprd isipey sLEE0 qfarko 0 twlrwa divt wefight exfr oriagpreture owice

P! 9”‘3“:7?61?@%&& & RGN tho Hyy E{n ngpgeofs KR rwy G SRAL T £ awmﬁf aea

of 52 parts by wel a-A1203 "having "a particle size of
gm 77 szalrxtr%erbwawéun@htpqifaraa\ncﬁgﬂr SBIOARST 194y iRRF tool kit RN <gfrcmps 77
parts bypa@mtr@fnearmlw Qaf}eaf}ﬁt\ﬂd’tgcﬁ@ Ws AN Pa i HUPs, wdiypards by
ht of a phosphoric ester 0 wei ght . of stearlc %ﬁh? 22.5
bar 8 byS VA s L0 Hewe) b 19113%7?5%% Y5 S
tetrahyobsa:ﬁwary ardght of dioxane was applied to a 14 um thlck
nonmagnetic polyethylene terephthalate substrate in a layer
thickness of 1.2 um. A second dispersion comprising 1000 parts
by weight of a ferromagnetic metal pigment having a coercive
15 force of 133 kA/m and a specific surface area of 52 mz/g, 80
parts by weight of a-Al,0; having a particle size of 0.2 um, 77
parts by weight of a vinyl polymer having polar anchor groups,
77 parts by weight of a polyurethane having polar anchor
groups, 10 parts by weight of a phosphoric ester, 25 parts by
20 weight of stearic acid, 22.5 parts by weight of a
polyisocyanate, 1837.5 parts by weight of tetrahydrofuran and
1837.5 parté by weight of dioxane was applied to this layer in
a layer thickness of 0.4 um, oriented by means of a magnetic

orienting field, dried and calendered.

25
A novel magnetic recording medium having very good magnetic and
mechanical properties was obtained.
Example 9

30
The procedure was as in Example 8, except that the first
dispersion contained 1000 parts by weight of chromium oxide
pigment according to Example 7 instead of 1000 parts by weight
of chromium oxide pigment according to Example 5.

35

A novel magnetic recording medium having excellent magnetic and

mechanical properties was obtained.
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"1837.5 parts by weight of dioxane was applied to this layer in a |ayer
thickness of 0.4 gm oriented by neans of a nmagnetic orienting field,
.dried and cal endered. 25 A novel magnetic recordi ng nedi um havi ng very good
magnetic and nechanical properties was obtai ned. Exanple 9 30 The
procedure was as in Exanple 8, except ifat the first dispersion contained
1000 parts by weight of chrom um oxide pignment according to Exanple 7
|nsteadEé@mHg@01%arts by wei ght of chrom um oxi de pignment according to
Exanple 5. 35 A novel nagnetic recording medi um havi ng excel | ent nagnetic
and nmechani cal grogerties was gbtal ANENDEE ES %T %6 Exappl e 10 The
proceduFBevRECGRIPhe EXafipfa B §€@B tﬁatefﬁgp §P§p&FEFSn cont ai ned
1000 paﬁl§p@ysm@hghbnoélae&eﬂaﬁopbgneatsy5wbaghmgodnaa?eg&geummamt$ Iength
of 125 nm and an avera e neﬁgL di apet er, A d|nstea g
par s bSYETgHEn of VEERRGATCRT b HENBEBrEht L2A RBVaRadBn B FESPECORaRAS
nmedi um dasxhagegood aagnﬁtlmnaﬂdadlﬁfnﬁbbamooalppmmpeby|wslghs olft ai ned.

Conpar at j v h dure was as in Exanple 8, except that the
first E g?ggﬁpg%gﬁlcgngé?ﬁgd 1000 parts by weight of TiQ2 pignment having

an aver age Iength of 60 nmand an average dianeter of 30 nm instead of
the 1008 RaGLS RYgWELIBL rOELFRE AT HBH QIR avRNGTRRba #Bgnetic and

10 mechanical properties was obtained.
Comparative Example

The procedure was as in Example 8, except that the first

15 dispersion contained 1000 parts by weight of TiO, pigment
having an average length of 60 nm and an average diameter of 30
nm, instead of the 1000 parts by weight of chromium oxide

pigment.
20

The layers of the magnetic recording medium had a modulus of

elasticity of 13 GPa.
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‘The layers of the magnetic recording nediumhad a nodulus of elasticity of
13 GPa. AMENDED SHEET 17 Table 1 Ex. 1 Ex. 3 Ex. 4 Ex. 5 Ex. 6 Ex. 7
~Length 130 130 130 130 130 130 5 [nnj Length/ 7 7 7 7 7 7 thickness SSA
“[mM-/g] 73 73 73 73 64 64 He [KA/mM 15 15 16 15 0 0 10 C [nTmi/g] 21 16
17 13 1 1 Qn77 59 64 49 6 5 [nTm/g] 1Table 2 15 Exam Heating He ar am
SSA [nﬁlgg ‘ple [KAAM [nTnB/g] [nTnB/g] 2a unheated 0 0 1 76 2b 1 h/250C
7 15 742b1e23 2¢ 1 h/300C 17 3 14 73.6 2d 1 h/350C 19 11 39 71.2 2e 1

h/ 400C 10 7 33 71.5 2f 1 h/450C 3.3 2 18 68.8 2g 1 h/500C 6.2 <1 7 62.8

25 AVENDED SHEET 18 V& claim ] tape-1ike, nppgnetic recordi ng nedium |
conprisfng a nonmagngki cyslupgtratiegkl! 4 PExl.e8st ganesl peal, applied to
Length 130 130 130 130 130 130
5 (nm]
Length/ 7 7 7 7 7 7
thickness
ssA [m?/g] | 73 73 73 73 64 64
Hc [kA/m) 15 15 16 15 0 0
3

10 o, [(nTm’/g] | 21 16 17 13 1 1
Om 77 59 64 49 6 5
[nTm’/g]

Table 2

15
Exam- Heating Hc o, Su SSA [mz/g]
ple (kA/m)] (nTm3/g) (nTm’/g)
2a unheated 0 0 1 76
2b 1 h/250°c |7 1 5 74.6

20 2c 1 h/300°C | 17 3 14 73.6

2d 1 h/350°Cc | 19 11 39 71.2
2e 1 h/400°c | 10 7 33 71.5
2f 1 h/450°Cc | 3.3 2 18 68.8
2g 1 h/500°C | 6.2 <1 7 62.8

25
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‘5 this substrate and, in at |east one of these |layers, an inorganic
needl e-shaped pignment |l which is suitable as a supporting pignment and has
.aratio of the average length to the average dianeter of the pignent |l of

from3:1 to 15:1, wherein the nean nodul us of elasticity of the stated 10
| ayers is not less than 15 GPa in the L®ngitudinal direction of the
tape-like recording nediuml. 2. A tape-like, magnetic recordi ng nedi um I
as cl ai wedcilmimelai m 1, having a nodul us of elasticity in the 15

| ongi tudinal direction of the tape-like recording nmediuml of not | ess
than 20 GPa. 3. A recording nediuml as clainmed. in claim1l or

conpri sitng 26 &pP&-AékfagReginetdGhEerardipg mgAdvp) 1a CPQ?EFSFVgsﬁltable f or

nmagneti c Infﬁbﬂﬁb fRtSoLaPRtrade Alﬁecatduagsme@munubyas appitred ta any of

clainms 1 to onprising a layer whi ch contal S inder. and the
supporting plbﬁﬁnﬁuﬁﬁtrgteA Seorli A§ rEGEImCR%as el g ﬁ%an “an

rn-any of clains
1 to 4, Mheﬁ&bmghh&cﬂ@@@ﬂ@@e@h&psdb@hg&b&tlEH obritchi ns shét3blsuppoati ng

pLgment 1. Quoaob2ILig,Medl Ui nas 6 2uERg I ARY gbe%gme;l, tR 5

wherein the F5§€ magneti c I nformation storage c ntai ns
the supporti g phgnaw@rbne @aaNWENDEDfSHEETplgmewt AIr@éoﬁaPﬁg3ﬁédFan1| as

claimed in chai.mp 3, quayﬂ Ry %@%%rmxdbiu%rb%n@q%sQQEWQ9nothehaoaﬂaeeatIc
substrate III and 't | ayer 1V suitable for netic |nfornaalon st or age.
10 layers is not less than 15 GPa in t e longitudina

direction of the tape-like recording medium I.

2. A tape-like, magnetic recording medium I as claimed in
claim 1, having a modulus of elasticity in the
15 longitudinal direction of the tape-like recording medium I
of not less than 20 GPa.

3. A recording medium I as claimed in claim 1 or 2,
comprising
20
a) a nonmagnetic substrate III and

b) a layer IV suitable for magnetic information storage.

4. A recording medium I as claimed in any of claims 1 to 3,
25 comprising a layer V which contains a binder and the

supporting pigment II.

5. A recording medium I as claimed in any of claims 1 to 4,
wherein the nonmagnetic substrate III contains the

30 supporting pigment II.

6. A recording medium I as claimed in any of claims 1 to 5,
wherein the layer IV suitable for magnetic information
storage contains the supporting pigment II.
35
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5 8. Arecording nedium!| as clainmed in claim3, wherein the nonnmagnetic
substrate |Il is arranged between a layer V and the layer |V suitable for
.magnetic information storage. 10 9. A recording nedium| as clained in any
cof claims 1 to 8 wherein the layer 1V suitable for magnetic information
storage contains a binder and finely diwvided ferromagnetic pignments. 15
10. A recording medium!| as clainmed in any of clainms 1 to 8, wherein the
| ayer |¥.sui habkeofdingagedtinc I ndorchained Bt orbybn e%,séﬁtql%ﬁllfy &onprises a

fer romagneti ¢ petal oL ofLLKQURONELiSeAl LAY nhddnetid cogsslyitdieium | as

clainmed in any , contairning a ferromagnetjc pignent as
supporting pegfehbe 1¢Y8251%25UPF@%b%rBPﬁgm%%@¢Eh$I1Qﬁp¥ﬂ%ﬁ%ﬁﬂj| n claim 11,
contai ning gerrggegnetic netal or alloy pigments as supporting pigment
1. 13. Arecording mediuml as clainmed in claim211l, containing 30
ferﬁbnagnetlc met al oxide pignents as supporting pignent I1. 14. A
recordi gg medi wetbrasngl aedakdni D sbacimiBed cont @laimgl y-wike2ah pilgrrent s,

Corcont a1 110, o ESAOP.R! RO X £0R015S5, LAJER!pofl 8 02 PLIEY S o
clainmed in cbadntma 1eyaraih|ﬂg;tablsupporma@geplgntmﬁormath@édle shaped
chrom um storage.
i0
9. A recording medium I as claimed in any of claims 1 to 8,
wherein the layer IV suitable for magnetic information
storage contains a binder and finely divided ferromagnetic
pigments.
15
10. A recording medium I as claimed in any of claims 1 to 8,
wherein the layer IV suitable for magnetic information
storage essentially comprises a ferromagnetic metal or
ferromagnetic alloy.
20
11. A recording medium I as claimed in any of claims 1 to 10,
containing a ferromagnetic pigment as supporting pigment
IT.

25 12. A recording medium I as claimed in claim 11, containing
ferromagnetic metal or alloy pigments as supporting

pigment II.

13. A recording medium I as claimed in claim 11, containing
30 ferromagnetic metal oxide pigments as supporting pigment
II.

14. A recording medium I as claimed in claim 13, containing vy-

Fe,0; pigments, Co-containing y-Fe,0; pigments, 7y-Fe; 0,4
35 pigments or CrO, pigments as supporting pigment II.
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‘containing pignents of the formula VI 5 OG"Ox n H20 VI where a is the
~average val ency of the chromumwth 10 3.0 < a < 3.25, x is the oxygen
.equival ents determ ned by the valency of the chromumand 15 n is the
'wat er content with O < n < (4-a)/2, having a ratio of the average |ength of
the needles to the average dianmeter o0t he needles of from3:1 to 10:1. 20
16. A recording nedium| as clained in claim15, wherein the pignments Vi
consi st b%- a)2 509654 iRg g BIM A cor € ldridech) 5 AN i giferdrR 1 1d4Kel | and
25 the atom Ccy¢ aéwéopélr@(ﬁi\emér& G 1| IHded Mt td1ea gt &rathiiuk~ t he shel | are

identical. 17. A recording nediuml as clained in claim15, wherein the 30
pi gnents Vi c%‘?fé’?%%“b‘?gaB“B‘b%qﬁ/ Weigit FF™ e and b) 50% by wei ght of
a shell and 35 the atomic ratio of G (1V) to Cr(lll) in the shell is
greater than that in the core. I\/I@\IDED SHE T21 18 recordi ng nmedi um |
as clPained in claimi5, wherein theé ’plg 2§ VI consist of a) 50% by

wei ght of a core and 5 b) 50% by wei ght of a shell and the atomc ratio of
Cr(lIV) to Cr(vlﬁllél)einthe core is greater than that in the shell. 10

a 1s the average valency of the chromium with
10 3.0 < a £ 3.25,

X 1s the oxygen equivalents determined by the valency of

the chromium and
15 n is the water content with 0 < n < (4-a)/2,

having a ratio of the average length of the needles to the

average diameter of the needles of from 3:1 to 10:1.

20 16. A recording medium I as claimed in claim 15, wherein the

pigments VI consist of

a) 50% by weight of a core and
b) 50% by weight of a shell and
25
the atomic ratios of Cr(IV) to Cr(III) in the core and in

the shell are identical.

17. A recording medium I as claimed in claim 15, wherein the

30 pigments VI consist of

a) 50% by weight of a core and
b) 50% by weight of a shell and

35 the atomic ratio of Cr(IV) to Cr(III) in the shell is

greater than that in the core.
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"19. Arecording nedium!| as clainmed in any of clains 1 to 10, containing a
~nonf erromagnetic pi gment as supporting pignent Il. 15 20. A recording
_medium!| as clainmed in claim 19, containing FeOOH or a-Fe703 as supporting
*pignent I1. 21. A recording nediuml| as clainmed in claim 19, containing,

as supporting pignment 11, a pignment of2the formula VI 20 Cr203 n H O VII
where 25 nis fromO to 0.5, having a ratio of the average |ength of the
needl es 1180 t Reregpsfage aedibed 6F fRelipeddiss claimf tdm Fherednidhe 30
22. A recordingneedisumrl cassgkai ggd in any of claims 14 to 18 and 21,
containing a) a nonmagnetic substrate Ill and, arranged thereon, 35 b) a

| ayer V which contains a binder and a chrom um contai ni ng needl e- shaped
metal oxide hgvingoa 1yt eigdk bifeaaveragandength to the average di aneter
of the ANENDEE SHEEI 22 pignent of %tlheast 7 and an orientation ratio of
at Peast 4 &Md, arrakded®tREFeSh, 2cFPgita?®® Iv suitable for information
storage and 5 containing a binder and ferromagnetic netallic pignments,
the nodulus of elasticity in the longitudinal direction of 10 the
tape-like recording nmedium| being greater than 30 GPa. 23. A pignent Vi

or VIl suitablhe afonisuppddio o Frdrdnt tandr (dddor dPn§heo k& définition in
claims 15 tog@at2k aMdr?2hatlin the shell.

10
19. A recording medium I as claimed in any of claims 1 to 10,
containing a nonferromagnetic pigment as supporting

pigment II.

15 20. A recording medium I as claimed in claim 19, containing

FeOOH or a-Fe,0; as supporting pigment II.

21. A recording medium I as claimed in claim 19, containing,
as supporting pigment II, a pigment of the formula VII
20
Cr,05 - n H,O VII

where
25 n is from 0 to 0.5,

having a ratio of the average length of the needles to the

average diameter of the needles of from 3:1 to 10:1.

30 22. A recording medium I as claimed in any of claims 14 to 18

and 21, containing
a) a nonmagnetic substrate III and, arranged thereon,

35 b) a layer V which contains a binder and a chromium-
containing needle-shaped metal oxide having a ratio

of the average length to the average diameter of the
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"24. A supporting pignment as clained in claim23, having an average needle
“tength of from 100 to 400 nm 25. A process for the preparation of the
.pigments VI and VIl 20 as claimed in clainms 23 and 24, wherein pignents of
“the formula VIII &GO WVIII 25 where x is 1.8 < x <_ 2.2, a) are heated
at from400 to 500C or 30 b) are reac2ad under hydrothermal conditions at
from110 to 250C with a reducing agent and then heated at from 200 to
400C. 35 26. The pigmeftppfneht ewst andansl| aBsoERgNa81PR EPARRE©5333nd 24
for modifying the,gechapi ¢ak, PLePSRGEEStRErEBR, polyneric materials.
AMENDED SHEET 23 2/7. The use as clained in claim26 for anisotropic
nodi fi cati on of the mechanical properties of polyneric materials. 5 28. A
met hod for nggifyingaybe mechantesheprepelhifesmatiopokyoenye material s,
wherein pignents VI or VIl are .iacorgora ed into n%htsm%%aﬁgh tions of
pol yPreric rmateri SPEEBENHBPt & BrNEGF ub8ns SoF OBBRPSGAGs "Frém whi ch
polyneric materiapsgfantbe prepared, and the mxture is 10 then cured or
allowed to solidify. 29. A nethod as clained in claim28, anisotropic
nodi fication of the nechanical properties of polynmeric materials being
effected, wherein the pignents are rheologically oriented 15 and the
material s arepgured,9hsaboved tacseli dhf ¥ne3Qond iFRlhed 128 1ekaiuTRmh iot
claim 29, wherein the pignments VI , ,

10 the tape-like recording medium I being greater than 30

GPa.

23. A pigment VI or VII suitable as a supporting pigment and

according to the definition in claims 15 to 18, 21 and 22.

15
24. A supporting pigment as claimed in claim 23, having an
average needle length of from 100 to 400 nm.
' 25. A process for the preparation of the pigments VI and VII

20 as claimed in claims 23 and 24, wherein pigments of the

formula VIII
Cro, VIII

25 where
x is 1.8 < x £ 2.2,
a) are heated at from 400 to 500°C or

30

b) are reacted under hydrothermal conditions at from 110
to 250°C with a reducing agent and then heated at
from 200 to 400°C.

35 26. The use of pigments VI and VII as claimed in claims 23 and
24 for modifying the mechanical properties of the

polymeric materials.
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‘are oriented in an external magnetic field and the materials are cured or
¥al | oved to solidify. 20 31. A polyneric material obtainable as clained in
-any of clains 28 to 30. 32. A magnetic recordi ng nmedi um produced with the
‘use of a 25 polyneric material as claimed in claim31. 33. A recording
medium | as clainmed in any of clains B3 to 18, containing pignents VI,

oriented in an external magnetic field. AMENDED SHEET
27. The use as claimed in claim 26 for anisotropic

modification of the mechanical properties of polymeric

materials.

5 28. A method for modifying the mechanical properties of
polymeric materials, wherein pigments VI or VII are
incorporated into melts or solutions of polymeric
materials or melts or solutions of compounds from which
polymeric materials can be prepared, and the mixture is

10 then cured or allowed to solidify.

29. A method as claimed in claim 28, anisotropic modification
of the mechanical properties of polymeric materials being
effected, wherein the pigments are rheologically oriented

15 and the materials are cured or allowed to solidify.

30. A method as claimed in claim 29, wherein the pigments VI
are oriented in an external magnetic field and the

materials are cured or allowed to solidify.

20
31. A polymeric material obtainable as claimed in any of
claims 28 to 30.
32. A magnetic recording medium produced with the use of a
25 polymeric material as claimed in claim 31. '
33. A recording medium I as claimed in any of claims 15 to 18,

containing pigments VI, oriented in an external magnetic
field.
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