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1 pm, and the tape speed in modern high-speed drives may be in

the region of a few meters per second.

20 o
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 o |
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
cut in the machine direction of the film production machine and
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media. The inventive concept of the first two publications
consists in establishing the ratio of the moduli of elasticity
in the longitudinal and transverse directions at not more than -
20 2.5 so that the magnetic recording properties are not impairéd
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 layer
as a lower layer between the nonmagnetic substrate and the
25 actuai recording layer is proposed as a solution, and the lower
layer has a greater modulus of elasticity than the recordlng

"~ layer.

None of these publications'pérmit the production of tape-like

30 nmagnetic recording media having a satisfactorily high elastic
tensile stress range and a satlsfactorlly high modulus of
elast1c1ty.

It is an object of the present invention to remedy the stated

35 disadvantages and to provide a resilient tape-like magnetic
recording medium for high tensile stresses varying as a
function of time in high-speed tape drives.
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W have found that this object is achieved by'tape-like[ magneti c

recording media | containing a nonmagnetic substrate 11, at |east one
Iayer applied to this substrate, and, in at | east ‘one of these |ayers,
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Il are néﬂEFPFéoblaﬁEFP§ téﬂﬁﬁllke 5§CP€d1EH mRAIMNG Tal | oys of these
el emgnt s, and oxidic pi gnents, such as [err]-Fe[err]derr],

chr om unfEOREXPR NG EPAR BPERL FRrOBauA- ggn&sﬁﬁ59§5§g°¥aan%cpgFFP&u ar
t hose of shhpeflopighents VI §edrYII suithble 35 suppartinghpigwenidse val ency
of the CBEgggggkgﬁEgr3tgefrap§e§ag§tion aRBetfeaRlct 3£0the@pighehts
for, in'particular anisotropic strengthening of polymeric
15 materials. '

In this context the modulus of elasticity is understood as
meaning the modulus of elasticity in extension E, which is
obtained as the ratio of the tensile stress to the longitudinal

20 elongation and can readily be'determined in a generally known
manner.

Suitable supporting pigments are ferromagnetic and
nonferromagnetic inorganic'needle-shaped pigments II.
o5 | _ | - _
Suitable ferromagnétic pigments'II are metallic pigments, such
.as Fe, Co, Ni and alloys of these elements, and oxidic '
| pigments, such as y-Fe;0;, Co-containing -y-Fe,0;, Fe; 04,
preferably chromium-containing oxidic pigments, such as Cro,,
30 and in particular those of the formula VI | |
Ccr®0, - n Hy0 VI
where
35 ' _
 a is the average valency of the chromium with 3.0 < a < 3.25,
preferably 3.0 < a £ 3.1, ' ' '
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4 * © x'is the oxygen equival ents deternined by the val ency of the

chr.om um and nis the water content wwth 0 < n < (4-a)/2. 5
Actording to the invention, the pignments VI nmay be conposed of 50% by
wei ght of a core and 50% by weight of a ghell, it being possi ble for
the atomc ratios of G (IV) to C(lll) in the core and shell to be

i denti calyx ofs UtHd e5®pden dduivalerfis t@dtermDd@rbpnanoctaTeftgn®nNtche! are
preferabh&lOX|d|c pi gnents, such as FeOOH, a-Fe2Q3 and in particular
chrom um 1Py ‘?nl ng pigments of the fornula VI [err] wher e
nis fromoO to 0.5. 20 ~ The pignments VI and VII are obtainable by
heating t : fo r] 25 wher e

X is 1. 8lb giaﬁzer %OM%A?S%%QS% lqrg%o err}g5 preferably from 440 to
480[ ebr] C, partlcularly advantageously fron1450 to 470[err]C, in a gas
cont ai'ni %é&@ﬁé'w'@{e DAFEE fn oxmsa@an%@lm@s\zflﬁ% be c&gﬁ&éarwf' n

reaction tine fromO to 10, prefer from hour s

wher ei n tHR pYakdh 9] FesexR P i 9oy I igat ot %I‘%h‘hkht i Hy being
manner Krigyds Dsle Sfor fitie XEoWi® tios oFBGH{ 1) WebhcBetEBT) in the core

and shell to be identical or different.

10 o S
Suitable nonferromagnetic pigments II are preferably oxidic
 pigments, such as FeOOH, a-Fe,0; and in particular chromium-
containing pigments of the formula VII '
15 © Cry,03 * n HO VII
where
n is from 0 to 0.5.
20 .
The pigments VI and VII are obtainable by heating the pigments
'VIII of the formula
Cro,

25

"where
¥ is 1.8 < x £ 2.2,

30 at from 400 to 500°C, preferably from 440 to 480°C,

- particularly advantageously from 450 to 470°C, in a gas
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

35 before the heating in a manner known per se, for example by
washing with water.
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5 * * AdVant ageously, the pignents VIII can be treated with organic
or, preferably, inorganic conpounds, such as mneral bases,

advant ageously al kali metal hydroxides, alkaline earth netal hydr oxi des
and earth netal hydroxides, for exanple pgtassium5 hydroxide, calcium
hydroxi de, in particular sodi um hydroxi de, or their basic salts, for

exanpl e caiPpiXLredis Byl fthe€Spidfents PRI Sahabe Sepbae Uil cordins e
the heating. A rfeact]gi)n in _lporganic, in parttllcu_l, ar ., aq]lgjeo;&?sﬁ sol ution
o1 Fre epipteoteDt SUELLL eoeud Drrydi ohiGugt lkilbm TcARE BteL

W e e@lis F) e r SxX1dePH Q e meta
recommended, ,at_from 10.to_90[ err 'tg rea&tion Lnmes. of.from0. 5, to
10, in. paﬁﬁ%{ﬁ)&ré?ﬁ o?}?%.%afgl['?f‘e%%cﬁ\rﬂfy roxi e%hef%¥g?r%?‘|l?él%/lp A can
al sg_ :35 omxazrradidry, fd:alsciumahjggngxi&e, aimpi gaehig:laz mrﬁi?gghlyyﬂmg?demi c
condi tions : 10 r e o) r]C
in parti cu?lgrt.ér%%%l%psalts218{)]gr%i%‘p§mét%§{aﬂr e%Ep% ng% age%%%a%?f r%l:gm 2 to
500, pref epaticykamsodiynosubfzoe, befeuetthal heatingn 158 ¥Yeagbomaln in

the coursejdrganid | 0fh 1Pat0180Par PAGLESER! ¥oih€TbR0at Oa 350, of NERGH 17 Gt ar
from20 .80 to, 120, hours. Suitable reduci ng agents ﬁ%re I por gani c or,
pref er abl y14 orgarPr bbrpbakdsroRuth 8 3y bbRyRF¥igePHR, YHth thea i cul ar

oxal i _G.OaCizéSJXce_ption Toe sepeites, pf@fluml_&sclleaa bﬂféﬂrfhﬁm prosessisl | B t he
reaction m Xt ur r agvant ageous!y, at ro e SuUsSpenslt o wn
net hods, s{lec‘ﬁmyge'?‘%‘?fa? oﬁ’,‘”mﬁngﬁ)pﬁ%f%é)ggl‘(}lggr}”??glé,im?o Imes éﬁ_aﬁﬁﬁ’% §1¥ ,

washed.  to 10\ccimdpagticular fnemn®idntotHe hewrsion products are then 30
heated at from 100 to 500[err]C, preferably from 200 to 400[err]C, in a

gas containing in particular _nol ecul ar oxygen, such as air,, - resulting
in reacti dPhe iRASNALS 1B and YBI 10an riserhs| ghEréned by ot brsh peagiping .

35 Thesr eagth RfndiO KT GAAePEnYLSEREr e 1 NcOhaPRi6ndTat froR EiGrEd! Y,
i norgani c co such_as_m ner al van : al kal i et al

rr%)ounds, h bases, .ad ta(?e uslé‘
hydr oxi des?®% RalPrRiespPhY nEFgr 160 T’n?d?%?lﬁeslﬁnaa’é'ﬁ’r Wla%: SFom AR GG Yes,
for exanplzipatasgithn 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
20 80 to 120, hours. Suitable reducing agents are inorganic or,
preferably, organic compounds, such as carboxylic acids, in

particular oxalic acid.

The reaction producﬁs can be further processed in the reaction
25 mnixture or advantageously isolated from the suspensioh by known
methods, such as filtration, and preferably'purified, for
_ example washed. ' '

According to the invention, the reaction products are then

30 heated at from 100 to 500°C, preferably from 200 to 400°C, in a
gas containing in particﬁiar molecular oxygen, such as air,
resulting in reaction times of from 0.5 to 10, preferably from
0.5 to 2, hours. ' '

35" The reaction products can' be treated with organic or,
- preferably, inorganic compounds, such as mineral bases,
advantageously alkali metal hydroxides, alkaline earth metal
hydroxides and earth metal hydroxides, for example potassium
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6 + ° hydroxide, calciumhydroxide, in particular sodium hydroxide, or

their basic salts, for exanple carbonates or sulfites, in parti cul ar
sodiumsulfite, before the heating. A reaction in i norganic, in
particul ar aqueous solution at a pHof frgm7 to 5 14, in particular from
11 to 13, is advisable, with the exception of sulfites, for which a pH
of from 7ni@r8xide, ca&@qamgé%mab frlw%Qttlean&egbhﬁw h?d%éﬁ(iabon
times of fromO.5 artlcularfro he

bl gnents OF BRE1YI bagdf B8 Ltrentod FREMRRgSATEoTREeS” or s0itidss, 1R
| nor gani cpagkpeunds, ssdibmasulifieegl befee® the h@dtant;ageauséycahbal innet al

hydr oxi des, _al kal.i he ;eart h, netal ro | d_eart dr,oxi des,
for exanp38°58F§§§|u%§ %artﬁ Pg?ng %é C|§ﬁﬁ% %%Xlg a ?Hngg Pfgﬁ Z to
sodi urf hydﬁoxnneparslcadarhérpmbail¢OséBbsle@dVeﬁabﬂEe Watbohaees or

sul 1125, elBepioRabil W35 e3ad yaroUpichea uf G2CBR hebngr ganic, in

particul ar aqgueous sol utlon at ‘a from . particular from
11 to 13, resoanendgnl e atywifrem A& é)@c@;?t iCoWish reacgdipn té@eSf ef #EPBh0aS5pH

of from 7¢5018,i $n' paewTeRdas rabnf 00® 2 sl0nareQ[err]C with reaction
times of from0.5 to 10, in particul ar from0.5 to 5, hours. As

is generally known, the supporting pignments Il, VI and VII may contain
furt hay Chﬁﬁip&bm&h&&EWUSaﬂﬂ Naup@umdae Areatddngizh orgahlle beyention, the

needl e- sh%?%g nee nt Ikpﬁél %%m unds @%y%tgsrﬁﬁhgﬁgi ngﬁgverage

| engt h of erage 'diranme e needles of from-
3:1to 15a@vaprtegepazl§|ly alkaﬂrlomesail Mdmmde&ndaéklaéngehegrthr wrtsd to

- 400 nm Ph bigballaes andf @aﬂaomfeqa?ioﬂy@ﬂm@e@ar tf'o%”le%m%fl@”bé@ﬁs&@uﬁoo nm
The 30 clfic surface area according to N .66 ment s Vi

‘and VI | s GF&xﬁéeﬁrSﬁﬂgéuﬁohXﬁGOX&@@heﬂ@bPFrFﬂﬁﬁﬂég £89188, Rygr°ﬁfgﬁw]/g.
Accorxhg ngoTrOthbarl peeiic ea,ltbhef&&t wx&trdpclré mmhat&kl of sulfQi:ebI;Ieln
pigments VI is fromQ. refer ,bn particul ar

b
Promo. 1 Parsicuidh gepihl BiaeBiE rLd peactddn ihydBeraantS: s 1B 0. 05 to
24, prefepabltjculam @gdBous &dlution atpar pHcwifafriomor 60034t 0ik, nTnB/g.

particular from 11 to 13, is advisable, with the exception of
'sulfités, for which a pH of from 7 to 9 is recommended, at from

20 10 to 90°C with reaction times of from 0.5 to 10, in particular
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

25 to the invention, the needle-shaped pigments II, VI and VII

' have a ratio of the average length of the needles to the
averége 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

30 specific surface area according to DIN 66132 of the pigments VI
and VII should be from 30 to 150, preferably from 50 to 100,
mz/g. According to the invention, the saturation magnetization
of the pigments VI is from 0.1 to 65, preferably from 0.1 to
40, in particular from 0.1 to 22, nTm3/g and the residual

35 induction is from 0.05 to 24, preferably from 0.05 to 12, in
particular'from 0.05 to 5, nTm/q. |
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7 * THe pigments I, preferably VI and VIl, are suitable for, in

parti cul ar, anlsotroplc strengt heni ng of polyneric materi al s. Such

polynmeric materials nay advantageously be used for coating surf aces,
for exanple filnms, or three-di nmensional ;bodies, such 5 as cylinders, for
exanpl e wires. For the production of polyneric materials or |ayers

st rengt hamd pigmehits W&nn%&eﬂ@ﬂ§%§9t91|bnd'VI@arbkéuhaitQ%lérf?rt Yal. ?re
or solutions o

I ncor pOI’ ate (iCOI’dI n he I nvent | Oﬂ I,nto

pol ymer | @%’F&t‘é‘w’% Fg 6‘1“ FAEOPIC SSFEPPERENSPY of BERAS PRAGRFWAIEN

pol yner i Gutht polgmerdan matairienar ady aﬂdantagébescryxbareSear €otrhebdatimgd or
v Skl or examdid fiifs? bR StHRRECATHERIGLREN' BlaPks POLYIRT ! ©

material can cararty ageously-ase

magne$i c as cyﬂe@dﬁdﬁngf@ﬁdﬁgamplehwlsepport|ng pigments Il, in particular
Vi or VI, can be oriented before the curing or solidification of

t he polynerlc materials. . 20 1n the case of nonferromagnetic supporting

pi gnent s Forhithe progucddiomn iodh pedampeigcnateEdalsopreXd¥pre, by rheol ogi cal

NMeasur es styédly then@UAnN & htilke niinped! e iBﬁ@HﬁB mna&howa.ﬁapcuhar vi bRe case
of ferropagnetic supporting pignents F rientation

can advantidgels& v Qr@PF BFCHEQHEgOF° Eh§5ln¥§PEFﬂﬁr ﬁﬁSHeF?Et$|eld
I n paotleuiabuyta@manb&g@@uymm&gnemaCefeamsdoﬁgmﬁadsaornsMMuthons ofi | ayer

Y on DR OTH SUABREH AR ARER ! Lohpe e BEEFERL B °

substrat & a l-ayer or a

-ori ent at ithve mditaries ﬁﬁ@ltkﬁm'dured oxhalldwed ap Bed$dify5 and that in the
| ayer 1V at |east 4.0. The orientation ratio is understood as neaning

t he quotient of the residual induction of the tape-like magnetic

recor di ndor thee @indSoty opi€ Skxrenaghanied: PEnPasyeRdcr BaFaLAR IS nda®t i on of

35 ide mRENee @a&m@udb&gyrraawma?éaegdyculsaa if théSnQVéECha ﬁetlc The
orientation of,.the

Gt o eaReaind® sl IR Y thie: SUpBaFE IR o XimdREs TL I pantifilen VT ons
havi ng ao&hVEKnesanobefpmue@thdtbe@oﬁepnhareurlng or solidification of

the polymeric materials.

20 In'the'case of honferromagnetic supporting pigments, this
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

- 25 external magnetic field. '

In particularly advantageous magnetic recording.media in which
a layer V cpntainiﬁg a ferrbmagnetic-supporting pigment II is
present between a substrate III and a layer IV suitable for

30 information storage, the orientation ratio in the layer V
should be at least 2.5 and that in the layef IV at least 4.0.
The orientation ratio is underétood as meaning the quotient of
the residual induction of the tape-like magnetic recording
medium in the running direction and the residual ihduction of

35 the magnetic recording medium perpendicular to this direction.

| The orientation of the pigments II, preferably VI and VII, can

be determlned by ultrathin sections. For this purpose,

ultrathin sectlons having a thickness of from 0.1 to 0.2 um are
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8 + “vi'ewed by neans of a transm ssion electron mcroscope at not

| ess than 20,000 tinmes magnification. In a neasuring field about 20 pm
wi de, from50 to 100 aci.cul ar pignents per - ultrathin section are
random y selected and the average 5 diangter in the |ongitudinal direction
of the tape (d[err]) and in the transverse direction (dT) is
dﬁterﬁine@dewed pyWiehfis of0a tgansmission elegtrpn mifrd#ceﬁﬁ adTnot

the pignents are considered.to be oriented,predoni nant in.the_...

| ongi t udi Hﬁssditﬁéet%ng@f’ gﬁ@‘??aﬂe‘in? i%ag%gﬁe-l ?Rean’aﬁ%ﬁ"r’&“%&?&fing
media | amdbowtow um wddeai fram 50 bonaagnaticuiabspighents| pand at | east
one | ayer ( netic Jay Sui table.f h tLG 1 rmation
storage. IO sscriofl Bk, FindthFos8) Bkeh EndTERE Beel LS TE
suppor$i nglia@etergidpntbel Lodgitnibnali dirketaonnagnthectapes{fgl eand| injn

2 )b WaleLh LYELRILY T 2bLealptopnigs et i on storage or

In at | east oné y bé arranged between t he
substrate Ill and a magnetic layer IV or on that side of the substrate
1l whichiaces away from-a magnetic layer V. 25 Nonmagneti c
substrates 111" which may be used are the conventional rigid or flexible
substrates, in particular filns - of linear polyesters, such as- '

pol yejpyl ene terephthal ate, which g4 gegera&+y have thi cknesses of from4
to 200 pm in particular 30 from®6 to 36 pm . The magnetic layer 1V
of the novel magnetic recording nedia l may be based on. either

vapor - depagid @ gfentBUkEr 8dnsiBbabli €o be bRiBntehnprelbsingnsent ial khe
contain ferroma etli gLenents, 3% ﬁUCQ as Fe, Co and Ni or therr alloys,
or on fer iGEgRtiEal dippErigh oF the tape.
15 Tape-like magnetic récording‘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
20 pigments II described in the nonmaghetic 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.
25 - |
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 pm, in particular
30 from 6 to 36 um.

The magnetic layer IV of the novel maqnétic reéording media I
may be based on either vapor-deposited or sputtered, metallic
thin films which essentially contain ferromagnetic elements,

35 such as Fe, Co and Ni or their alloys, or on ferromagnetic
pigments. ' '

AN
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9 * "For the production of such |ayers, the pignments can, if

requi réd, be dispersed with fillers in a manner known per se in a
sofution conprising a solvent, binder and further additives, such as

| ubri cant and di spersant, and can be applg ed to a 5 nonmagnetic substrate.
After the orientation of the ferromagnetic pignents in a strong

magneti c frgyl €net BPoliUELNBh of sPERCES§ERE, CBRebpigABAtedcanl iif the usual
manner, for exa%B e b renBV|ng tge-iofvent and, if rg ui red, curlqg

. the bi ndeeduir thbguﬁéﬁéﬁ’éﬁ‘? cHLERgEALAGES 16N @ MENPELLHKEOWRGREL &

pi gnent s a &dlheioancenprosdhgoxi dolvent, pbin@atsanduthrahey- BAAAR ives304

and G Jerr Qr al ¢, pi ) uch_as , « Ni.. S
general ly 2 ?ﬁégécﬁpﬁngﬁagagSpeﬁﬁ?“?On?ggncgﬁrP%g?gggéﬁgcgpAélenents

~or conpoumssmmagfietic sgbatuake.t haftekvehesonsedtahjobeofiatbe, ethers, such

cas  Lelraludaghuean giglbAKaNen KCLRRSAg ftGHeRIcTRIBYL, CERY furenisgl one
or. cycl ohexanone, esterS, “such as ethyl acétate, or ydr ocar bons, _such

as aIkane§m@Pe§ﬁéﬁﬂtPé§,b@r°ﬁ¥¥#§ﬂe§uéflEOth?hE§éa§oW9§ﬁ?§: for exgppdsnl e

bi nders ang, keawoihg BReP8bYden¥! ah8$. if refQiy¥ERB,haaiYhat €he binder

pol yacryl ami,de, vinyl pol rs, such as pol ystyrene, polyvinyl
chloride,“B&gy§Pﬁ§F¥HEBFa¥g$eB8F§6PHyI 25  propionate or polyacrylonitrile, -

cel | utgse- cont ai ni ng bi nders, such as cellul ose esters, in particular
cel I ul ose i.tr s I ]l cetate, cell ul ha , cellul ose
acetoprom%ﬁégﬁgagrmggPFEﬁgséygﬁéﬁggu?%gagg? pﬂéﬁ8§§§9éé?nggaa&% epoxy

r](casi Rs or ,pﬂgmeﬁ'\ésabsyphp@#sy}yrﬁeit?ﬁefagd anddke ol premetad Lier Rﬂmﬁwls
Th e p 1 FROgE0 et 5885100, KU EL,B0REr 810y xpoBRTTERRER, piBheBELTY

DE- A 32 2mhayssonpelipuferhhaeschemigay bdenentisaort hempohndbinders or,

prefegfably, w th other polynmers, such as polyvinyl formals, phenoxy

resins, PVC or PVC 35 copolyners.
As usual, the solvehts used may be water, ethers, such as

tetrahydrofuran or dioxane, ketones, such as methyl ethyl

ketone or cyclohexanone, esters, such as ethyl acetate, or

hydrocarbons, such as alkanes or aromatics, or mixtures of
20 these solvents. '

Suitable binders are known to be_polyacrylateé,
~polymethacrylates, polyacrylamide, vinyl polymers, such as
polystyrene, polyvinyl chloride, polyvihyl acetate, polyvinyl
25 propionate or polyacrylonitrile, celiuldse—containing'binders,
such as cellulose esters; in particﬁlar cellulose nitrates,
cellulose acetate, cellulose triacetate, cellulose
aéetopropionate or cellﬁlose acetobutyrate,'phenoxy resins,
epoxy resins or, preferably, polyurethanes and block polymers
30 or copolymers of these compounds. . Suitable polyurethanes are
described, for example, in DE-B 11 06 959, DE-B 27 53 694, DE-A
32 26 995,' DE-A 32 27 163 and DE-A 32 27 164. Polyurefhanes
may be used as the sole binders or, preferably, with other
polymers, such as polyvinyl formals, phenoxy resins, PVC or PVC
35 copolymers. o '
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10 - " The abrasion resistance and the nodul us of elasticity of the

pol yuret hanes and pol yurethane m'xtures can be further I ncreased by
crosslinking these conponents wth pol yfunctional “isocyanates, in
particular those having nore than 2 isocygnate 5 groups. Such
crosslinking agents can advant ageously be obt ai ned by an addition
reacti on ofhdifgindidded iIRGHRIALAD the modiiils a5f teldit Bapryli dsogyanat e,
hexanet hyl ene dii.socyanat e, or i sophorone diisocyanate of the formul a
[err] yuhg S/ IR iRe SN S MR Y &7 e‘fa’brbef%bﬁ/ ate

formati on.irftdaidde W aasddgikinkg myaniescarconpompants aitdr @wolyfunct bettalt

of toluylene diisqcyanate wi th trinmethyl ol pr ' I e ene

gl ycol . The Srstift e(VJ GRS ritn a4 gan%g i Fe}baﬁlpﬁg% xﬁ‘&de tl}ann réejl %%?%%art‘%t? he
anount 50f qoiups.et [futh (wedSldnkicld eagengs @h apvaniagessrs y neece _
charact eri gty .c i : e ' : g i i nary
experi nentcgé.ﬂacl%e%rbyr %ﬂr%d?al%ﬁgq’u%aﬁt;}%&lseodf a?%f%%%%?_ci%% S %lfé%b to-
20 car bon such asyttenidly ieneg atitisaqyanafieoatiexars thalrne d i seeyarate or 25

derivati vessdph o isodfdite DiCIRS ddigidisal ts, esters and
am des, or fluorinated hydrocarbons. . Cationic, nonionic or,

~preferably, anionic surfactants, s as . rboxyl ates, sul fonates,
phosphonat es or phosphat es of 30'%# %%31%{?3 in particular alkyl or

~aryl conpounds, nay be usedq,_jn ysual manner as di spersants.

Suitable fillers are known to be 1’10 and organic pi gments, eg.

alum na, silica, carbon black, p#¢éthyTene maed 35 pol ypropyl ene.

In the production of magnetic recording nedia I, a plurality of

magnetic layers |V, at |east one of which contains a supporting

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

20 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, |

25 derivatives of carboxylic acids, such as their salts,.estefs
and amides, or fluorinated hydrocarbons. '

cationic, nonionic or, preferably, anionic surfactants, such as
carboxylates, sulfonates[ phosphoﬁates or phosphates of

30 hydrocarbons, in particular alkyl or aryl compounds, may be
"used in the usual manner as'dispersants.

Suitable fillers are known to be inorganic and organic
pigments, eg. alumina, silica, carbon black, polyethylene and
35 polypropylene. ' ' '

In the production of magnétic recording media I, a plurality of

magnetic layers IV, at least one of which contains a supporting
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pignent 11, or a plurality of |ayers V, at |east one of which cont ai ns

a supporting pignent |I, can be applied to the substrate 111. 5
Exanpl es Preparation of a CrQ2 pignent Exanple 1 10 554 ¢
of Cr3 were di-spersed in 159 g of water 1hn the course of 10 m nutes,
70 g of potassiumantinonyl tartrate (PAT) were slowy added to the

?o?t ur fca 11 Gebl[ e, ] Graad pIiraniity \&FES 1 d?risggl | at Qéadtorore rﬁmuiirg&.mt )
err r en a at err in the
course of 8N %aﬁgfeg WJ&’ §th;’119 ﬁ’]g‘gmen Hor?@é‘e 1%, 8 |ptlj"nl?/£q: carried
out for 1substubte WMITh t horough stirring, the tenperature I ncr easi ng
to 80[err]C. 20 After cooling to 30[err]C, the mxture was heated to
320-350[err]Cin an autoclave in the course of 3 hours and kept at this
t enper@at uBxafgdes hours, the maxi mum pressure being 360 bar. The

m xture was then cooled, the pressure in the autoclave being | et down
at a tenperature of the mixture of 200[err]C. 25 The product was then

dried at SOEPRrRELISRIOK Bl &40, PigmeRke properties are shown in Table 1.
30 Exanple 2a-g 1000 g of the product from Exanple 1 were suspended
at 25[err£§i|n a mxture of 780 g of oxalic acid in 1490 g of water
wth a@Pﬂﬁ 1 The nmixture was then kept in an autoclave for 96 35
hour sy gt 210[err]C under the resulting autogenous pressure of the
m xture. 554 g of Cro, 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
‘out for 5 minutes at 60°C. 170 g of Cr,0; were then added at

15 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.

20 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
being let down at a temperature_of the mixture of 200°C.

The product was then dried at 50°C and milled.

The'propefties are shown in Table 1.
30 Example 2a-g

1000 g of the product from Exémple 1 were suspended at 25°C in
a mixture of 780 g of oxalic acid in 1490 g of water with
stirring. The mixture was then kept in an autoclave for 96

35 hours at 210°C under the resultlng autogenous pressure of the
mlxture. ' '
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12 * ° The product was then heated in air under the process conditions-
stated in Table 2. The properties are shown in Table 2. 5 - Exanpl e
3 100 g of a product from Exanple 1 were- di spersed in 1000 g of

water and wet-mlled. Thereafter, the myxjure was filtered, 10 the filter
cake was washed with water until the conductivity of the wash water at
20[ err] Cas pr&udS wad £henresiee® YRSalPeinder HhepPgFo&sks ncdR@Pe gonk
wat e ﬁh splutio f of 11 g of sodiumsulfite in 50 g of water was then
15 addeosﬁ%t‘? el i @Bt 4nd stirring was carried out for 30 m nutes at
from20 to 28[err]C The product was then filtered and the filter
cake was shed h, ag a conductivity at 20[err] C of
< 50 pS. proﬂ?ﬁF%e% % %&%gﬁaéxgigéﬁga ‘50[err]C and granul ated to a
pelle6 . size of <1 mm The properties are shown in Table 1. 25
Exanpl e 4Examp1e1§0 g of a product from Exanple 1 were dispersed in 1000 g
of water and wet-mlled. Thereafter, the mxture was filtered, 30 the
filter cake was washed with water until the conductivity of the wash

\fgg gr at fﬁﬂi & ' £ AAPrcadbt pﬁr']@lﬂdEicihﬁplésldﬂéréﬁalbbéﬁsed 5%/:@“ 5060 sqdof n
g of water. en_brou ostren
wei ght sORYRE d&?gémﬁﬁf%%ron g gP{eEtl%ﬁFnﬁlﬁggrﬁaY??e %E?g?gr
hour goat 3od ef il€enndakel dRs Boshed Whthpwatertunasilt ke ¢ondecedvatg bﬂe
fllter C%ﬁ%aW@isﬂwﬁg¥£k at 20°C was < 50 pS and the residue was then
dispersed in 1000 g of water.

A solution of 11 g of sodium sulfite in 50 g of water was then
15 - 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
until the wash water had a conductivity at 20°C of < 50 usS.

20
The filter cake was dried at 50°C and granulated to a pellet
size of < 1 mm.
The properties are shoWn-in Table 1.

25 |
- Example 4

100 g of a product from Example 1 were.dispersed in 1000 g of
water and wet-milled. Thereafter, the mixture was filtered,

30 the filter cake was washed with water until the conductivity of
the wash water at 20°C was < 50 ﬂs and the residue was then
disperéed in 1000 g of water. The pH was then'brought to 12
with 15% strength by weight sodium hydroxide solution and

_ stirring was carried out for 2 hours at 55°C and pH 12.

35 _ _ .

The product was then filtered and the filter cake was washed
until the wash water had a condﬁctivity at 20°C of < 50 us.
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until 'the wash water had a conductivity at 20[err]C of < 50 pS.

13. * The filter cake was dried at 50[err]C and granulated to. a pellet
size of < 1 mm The properties are showmn in Table 1. 5 Exanpl e 5
100 g of a product from Exanple 1 were daspersed in 1000 g of wat er and

wet-nmilled. Thereafter, the mxture was filtered, 10 the filter cake was
washed wi u‘he\/\maltemnb'aket rascdrdect iati 5p°af and gtrheudlaskdwabea pel128terr]C

was < 50 ES andft re%ldue was t hen di spersed in 1000 g of water.
The ‘m xt ur&®fa&hdated™ o 850C with stirring and bl anketing 15 with
nitrogen, a solution of 20 g of sodiumsulfite in 100 g of wat er was
added at t | S sCak ut for 2 hours at 85[err]C
The produ??gwg%k§h§%qul?g%e%agw% #&e&Fbﬁ%E? cake was washed 20 until the
wash vater had a conductivity at 20[err]C of < 50 pS. The filter cake
was dri edgghmpdles] C and granul ated to a pellet size of <1 mm 25
The properties are shown in Table 1. Exanple 6 100 g of a

product from Exanple 1 were dispersed in 1000 g of 30 water and
wet-m |l edoo aheﬁeafpebdubhethmimmamwae ﬁleeeedlapérsed ihel1bobt gr ogake
was washe

d_wi.th val u éthe g Lty : h t
20[err] C wa?% §8 tdﬂﬁ egt 58%% %%% oI, tg mlxthgg Was f%@tgtea,
10 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. '

The mixture was heated to 85°C with stirring and blanketing

15 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.

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

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

25 The properties are shown in Table 1.
Example 6
100 g of a product from Example 1 were dispersed in 1000 g of
30 water and wet-milled. Thereafter, the mixture was filtered and
the filter cake was washed with water until the conductivity of
" the wash water at 20°C was < 50 uS, dried at 50°C and

granulated to a pellet size of < 1 mm.

35 The product was heated in a rotary tubular furnace with a
residence time of 30 minutes at 460°C under air.

The properties are shown in Table 1.
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granulated to a pellet size of < 1 nm 35 The product was heated in a

rotary tubular furnace with a residence tine of 30 mnutes at 460[err]C
under air. ~ The properties are shown in Table 1

14 Exanple 7 100 g of the prqduct from Exanple 6 were di spersed
in 1000 g of water and wet-mlled. Thereafter, the m xture was

filteredgmddie [ ter cake was washed with water until the conductivity of
the wash water at 20[err]C was < 50 pS and the residue was then '

di spersed in 1000 g of water. The pH was then brought to 12 with 15%
strengt h 1o Weightthl) prasfifad F rovd i BYanpld @xiwde es @ispe®sedndnstioobi §g ofas

i ed qut f h t d . pH 12. ' The, dugt
Chen 111 0T QP 26 P Tad o HETER AR LR, BT GnlPP EHOCRRER rwat or
had ascorthectfiilitter atakZ0[wers Wasifedlvith 5@te®. until tHeecbnbuetivalty wds
dried at é]oé %arg Ch%nq%rgra?gg(?di%atsoés%gwsegnd the sgtiué J@vagml:henzo The

properties are show oduction of a nmagnetic recording
medi um dispepaatlid 00D g ofawdten. di spersion of 1000 parts by wei ght of
chrom um oxi de
The pH was then brought to 12 with 15% strength by weight
10 agueous sodium hydroxide solution and stirring was carried out

for 2 hours at 55°C and pH 12.

"The product was then filtered off and the filter cake was
washed until the wash water had a conductivity at 20°C of
15 < 50 usS. ' '

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

20 The properties are shown in Table 1.
Production of a magnetic recording medium

.Example 8
25 . .
A first dispersion of 1000 parts by weight of chromium oxide
pigments accdrding to Example 5, 75 parts by weight of a vinyl
polymer having polar anchor groups, 95 parts by weight of a
. polyurethane having polér anchor groups, 25 parts by weight of
30 stearic acid, 180 parts by weight of tetrahydrofuran and 180
parts by weight of dioxane was applied to a 14 um thick
nonmagnetic polyethylene terephthalate substrate in a layer
thickness of 1.2 umn. A second dispersion comprising 1000 parts
by weight of a ferromagnetic metal pigment having a coercive
35 force of 133 kA/m and a specific surface area of 52 n@/g, 80
parts'by weight of a-A1203 havihg 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

. This Sheet Has Been Reﬂlaced
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pi gments according to Exanple 5, 75 parts by weight of a vinyl - pol ynmer
havi mg pol ar .anchor groups, 95 parts by weight of a pol yur et hane havi ng
pol ar anchor groups, 25 parts by weight.of 30 stearic acid, 180 parts by
wei ght of tetrahydrofuran and 180 parkts by wei ght of dioxane was
applied to a 14 pmthick nonmagneti ¢ pol yet hyl ene terephthal ate

substrat a;f%%% ) aﬂ@[parts tnf)y Ghevasst - th]‘c- Ja ﬁ%ﬁph‘bﬁ@?&e@,ﬁ@[@r Padits tbyh .
conprisin rts . wei a ferromagnetic al pignen avi ng
a coerciV e%%htf‘ggc%t%?r‘i%%ﬁmg%‘oﬁoé’asrpt&iw &e&ﬁ?’fta(?gngr ea of 52 n2/g, 80
parts by pelgidoofarmatd20B3wNg nsartpasy iva it 2ef dletrahyd@noflifan amabrts
by wei ght vinvl . pol yner .havig ol ar chqr._gr-oups, « 7 I y
wei ght oflggkf)gyf y%?%‘%%g% "f“l%lvqr}% opfglq%lfo’é%nc %S %ppgn?% to thd‘rsoéﬁg’%rtl(s}lﬁarts
by weisghta olayephsitiness exfi 6.4 356n pantiserted by wsiagist off astregmietiari d,
22.5 part | : a 3yi ' 1837.5 parts by weight of
Sy g slad o VpIAIR A

tetrahydrofuran a wel of di oxane was applied to
this layer in 5 a layer thickness of 0.4 pm oriented by neans of a

magne'([j! Ca nc()j\%i Qirilﬁérﬁ@tié %ébofﬁi;jrﬁji n@é&iit\ﬁ\a'lﬁiﬂidﬁ‘fqﬁdiery r?oquxﬂlé@#@ti@tEH_iﬂ ic

recordi ng nedi um havi ng very goo netic. an mechani cal properties

was obt ai‘ﬂ%ﬂ‘f‘aribcaf‘ pré%%zﬁ)ge% was .n‘ﬁ%ﬁfé’eﬁ‘ocedure was as in Exanple 8,

excepto that the first di spersi on contai ned 1000 parts by wei ght of

chrom um E%érgﬁl%ss pi gnent according to Exanple 7 instead of 1000 parts by -
or- ¢

wei ght rom um oxi de pignent according to Exanple 5. A novel
magneti ¢ recordi ng nmedi um havi ng excell ent magnetic and mechani cal

properti espuos 0Ll @iPedaLhs in BAY R 1, Rt agRAYiGMas as in
Exanpl e 8,hexcept' t hat t%eo?si rlsr% df‘esper seixocriapco-nt ai ned 10010 sparts by

wei ght  of A ePeTs Frp cponfaingd sLO0P Rax y kih waidhdgehebqoaiengHds 125 nm
~and 3B avgigeénPefdtérding to Example 7 instead of 1000 parts by weight

of chromium oxide pigment according to Example 5.

A novel magnetic recording medium having excellent magnetic and
mechanical properties was obtained.

20 |
Example 10

The procedure was as in Example 8, except that the first
~dispersion contained 1000 parts by weight of a-Fe,0; pigments

25 having an average needle length of 125 nm and an average needle
diameter of 25 nm, instead of the 1000 parts by weight of
chromium oxide pigment. '

A novel magnetic recording medium having good magnetic and
30 mechanical properties was obtained. ' '

Comparative Example

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

35 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. |
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di areter -of 25 nm instead of the 1000 parts by wei ght of chrom um

oxi de -pi gnent . A novel nmagnetic recordi ng nmedi um havi ng good magnetic
and 30 nmechani cal properties was obtai ned. Conpar ati ve Exanpl e

The procedure was as in Exanple 8, excepigthat the first 35 dispersion
cont ai ned 1000 parts by weight of Ti Q2 pignment havi ng an average | ength

of 60 nm and amyayer agetHeanmyAetoé Bécording) meditmadadfat medadas pérts by

wei ght of c¢hromi ym oxi_d pi gnent ..
16 fhestigary 8f &ﬁecﬁﬁgnetic recordi ng medi um had a nodul us of
el asticity of 13 GPa. Table 1 5 Ex. 1 Ex. 3
Ex. 4 Ex . 6 Ex. 7 Length 130 130 130
130 i"?gleai 1300~ [nni Lengt h/ 7 7 7
7 5 7 7 10 t hi ckness SSA [nferr]/q] 73 73
73 3— 64 54— HE—fRAFTT] 15— 15 16
15 ) 0 |Ex. {dqrEf. (hWtg]s | BX. 5 | EX. 16 | Ex. 717 13
1 ++ 59 64 A9 6
5 15 Lemghs 130 130 | 130 130 130 130 -
{nm] |
Length/ |7 7 7 7 7 17
10 thickness '
ssa [m¥/g] |73 |73 73 73 |64 64
He [kA/m] 15 15 16 15 0 0
o, [nIm’/g] | 21 16 17 13 1 |1
O 77 59 64 49 G 5
15 (nTm3/q] '
Table 2
BExam- -Beating He o, m SSA [mzlg]
20 ple _ {kRA/m]) (nTmd/g) [nTe3/g) _
2a | unheated 0 0 1 76
2b 1 hy2s0°c |7 1 ' 5 74.6
2c 1 h/300°C | 17 . 3 : 14 | 73.6
2a 1 n/350°c | 19 11 : 39 . 71.2
25 | 2e 1 h/400°c | 10 7 33 71.5 -
2¢ - |1 n/aso°c | 3.3 2 | 18 68.8
29 1 h/s00°C | 6.2 <1 7 62.8
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SSA [nferrlrgl 20 e o [m[””[nmer IIIIlIIIIIIIIIlIl||I|I|ll|||
[nTn{err]/g] 2a unheat ed

2b 1 h/250[err]C 7 17 . 74 6
20 1 h/300[err]C 17 - 3 14 73.6 2d
1 h/350][ ]é&alﬁﬁl ' 11 39 71.2 25 2e 1
h/ 400[ err C 7 33 71.5 2f 1
h/ 450[err] C 3. 3 2 18 : 68. 8 29 1

h/500[err1(§| B.¥ape-like, dgnetic recording mé®i¥in I containing a
17 W ¢

netic_ recprding u
containing a nonmaqneﬁhﬁ”ﬁﬁﬁé§§%¥%LiéffEﬁt ﬁSt ?n?C§%¥e5n%p?g %$1g$plied
to 55 t ilsis uhsistatetarmhd ) nimtat ebsastormmefof Hases¢ ayaygrsanan

i norgani ¢ needj e; &%ﬁg rpé&ﬁaé't?ﬂ%pé@ §ﬂ£ﬁ§n§%f Pcl@thé‘ suitable (38,2

supporting pignen has average
aver age di ametsupRArting @ ignent |andthds gmptie of the avenzge 1%@?@ n

the mean modul 45 Ble S ASidh Lo Bhetdie of Afél pfiment. T YL Eron 901 LSS

than 15 GPa in the | ongi t udi direction of the ta

recordi ng meditfit, wherein th% nefe W?qéélu%‘éb@\e?jr%s?b%b?ﬂl?i %ﬂl ﬁ?ﬁ‘?e‘as
claimgd in layers Cifinnt, 1é‘s’9é/|1ﬂgarﬁ Imcbwsmftteé G&Bmﬁtwydilﬁlal he 15

a0 than 20 Qpizecth e e 1SRG e 1GF :‘Pﬁ%m J‘;‘E“m nclaimi or
2, ~containing
2. A tape-like, magnetic recordlng 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,
containing
20 |
a) a nonmagnetic substrate III and
b) a layer IV suitable for magnetié 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 a
supporting pigment.

5. A recording medium I as claimed in any of claims 1 to 4,
wherein a nonmagnetic substrate III contains a supporting
30 pigment II. '

6. A recording medium I as claimed in any of claims 1 to 5,
 wherein a layer IV suitable for magnetic information
storage contains a supporting pigment II.
7. A fecording medium I as claimed in claim 3, wherein a
layer V is arranged between a nonmagnetic substrate III
and a layer IV suitable for magnetic information storage.
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20 ¢ a) a nonmagnetic substrate Il and ,
suitable for magnetic information storage. 4. A reCOFdI'WIMﬂ"I"n""””m
as clainmed in any of clains 1 to 3, 25 conprising a |layer*t Vtwhic :
contains a binder and a supportigg pignent. 5. A recordlng
medium | as clainmed in any of clainms 1 to 4, wherei n a nonmagnetic

substrategl || QQ@E@bBélﬁgSHQHth'@gaéoclalmedphﬁn%ﬂhlw 3, wherefin a”
recording medium| as clained in any laims 1 tqQ wherein a

| ayer |V SU|taBPémFSPeﬁéﬁnéPpétFﬁFﬁrE&Fl6ﬁ arranged §F5W§§€ GorYeFs Va
~supporting pigaratal layéd IV #uitAblec@odi nggrediicminfasmaltdionedtioragieal m
3, wherein a | ayer V is arranged between a nonnmagnetic substrate
1] and a layer |1V suitable for magnetic information storage.
18 5 89. A Aerecrdrdjingeniedinm ésaslaﬂaéweﬁni@IaMWi®f wilergisn 1ato 8,
honmagneti ¢ Su%ﬁ%??&ﬁ Elhagéra&baEQQQaBQE“@%Q ﬁa Fic 1n§orm§X1 ond a
| ayer IV suita tic intormation stora recordi ng
medi um | as cIéﬁﬁﬁéggncaﬁyaéﬂscﬁab#ﬁdfrténg finely le%ﬁ@ﬁeﬁﬁﬂSQN@ﬂgeth

suitable for npggakhesinformation ' ~storage contains a binder and
finely divided férromagnetic pignents. 10 10. A recording
medium | as clained in any of claims 1 to 8, .~ Wwherein a layer |V

suitapd e for, nagmebbednﬁﬁoméahumnl as clalmaﬂoﬁagan@ssenbuaHM¢ aonpr isses a

ferromagnetic nﬁﬁe iflfa %ayeF EVagﬁgenggge%sg ﬁag%%tlc &%fo%ﬁatré [ ecording

medium | as cl I'n"a contai ning T
ferronagneti c ptgrege asssuppgﬂﬂynQOppgnsns a ferromagnetic metal or

ferromagnetic alloy.

15 11. A recording medium I as claimed in any of claims 1 to 10,
containing a ferromagnetic pigment as supporting pigment
II. |

12. A recording medium I as claimed in claim 11, containing
20 ferromagnetic metal or alloy pigments as supporting
pigment II. '

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

14. A recording medium I as claimed in claim 13, containing -
Feﬁh'pigments,'Co-containing v-Fe,05 pigments, 7-Fé§h
pigments or CrO, pigments as supporting pigment II.

30 . .

15. A recording medium I as claimed in claim 13, cbntaining,
as sgpporting pigment II, acicular chromium-containing
pigments of the formula VI '

35 cr*o, * n H0 VI

where
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[ I 12. Arecording nedium| as clainmed in claim11l, co I '"glmﬂllllllllll
ferromagnetic netal or alloy pignents as supporting
13. A recording mediuml as clained in claim 11, contalnlng

ferromagnetic netal oxide pignments as s@pporting pignment 25 1.
14. A recording nmediuml| as clained inclaim13, containing [err]-

Fe2d err] pi %r”%%t $£heCaveA g}' RS de 'i%%%lﬁ*cﬂm s,, trerr] - Fe304

pi gnents or pi gnment s supporting pignent I1. 15.. A recording
medi um | as &-& fe@ n3el2®/m 13, contai ni ng, : as supporting pi gment
I, acicular chrom um containing pi gnent s of t he fornula VI

[err] wher e

ais the averad® FirceRXYIEH ter‘ﬂénéﬁrlc?rﬂttﬁn%tt%mmed by the, vg]fngysoz%

X issthe oxygtie efutowdhentandadet ernined by the valency of 5 t he

chrom um and nis the water content with 0 < n < (4-a)/2,

having a ratio of t he average length of the needles to the 10 aver age

di anet er of thdsndbd emter faaprhentl with @ K n < (4-a)/2,

having a ratio of the average length of the needles to the
10 average diameter of the needles of from 3:1 to 10:1.

16. A recording medium I as claimed in claim 15, wherein the
pigments VI consist of '

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

the atomic ratios of Cr(IV) to Cr(III) in the core and in
the shell are identical.
20

17. A recording medium I as claimed in claim 15, wherein the
pigments VI consist of
a) 50% by weight of a core and
25 b) 50% by weight of a shell and

‘the atomlc ratio of Cr(IV) to Cr(III) in the shell 1s
greater than that in the core.

30 18. 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
35 ' . N
the atomic ratio of Cr(IV) to Cr(III) in the core is
greater'than that in the_shell.
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b): 50% by wei ght of a shell and _ the atom c. ratlos o

Cr(lI'l'l') inthe core and in t he |1 are identical. 17. A
recording medium| as clained in claim15, wherein the plgnents Vi
consi st 0f g A, recoré‘:)ng Y i"’eégrﬁlé)fmé’dcﬁ{earﬁ‘%@‘rblalms Pko 5)0% by
wei ght of a she he atomc rati o of to O ( IIS

the shell is Contalnﬁ?‘baﬂ e‘?OIPT%‘?F‘?Wn‘FW"E HeL Rt = WPPEB-’UW r ecor d| ng
medi um | as cl gimpebrdth tai m 15, wherein the : pi gnents VI consi st
of . a) 50% by wei ght of a core and b) 50% by wei ght
of a shell and 35 the atomic ratio of Cr(1V) to Cr(lll) in the

core i5 20. A wFEatding hmedilmiliastdbaihed in claim 19, containing
20 19. A &ﬁ%ﬂﬁﬂuﬂg %(P”ké 85¢ gtggg g ?$3Xt°£10|a'”5 1 to 10,

containing a noﬁ?erronagne as's pi gment |1. 5
20. A recording mediuml as clalned in claima2l9, contalning Fe OCH

or -Fe2d eyl 3s xsé%fﬁé]gm@dmnf dd-claimed in claim 19, containing,
' as supporting pigment II, a pigment of the formula VII
10 '
Cr,03 * n Hy0 VII

where
15 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.

20 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,

25 . - b) a layer V which contaiﬁs-a binder and a chromium-
containing'acicular metal oxide having a ratio of the
average length to the average diameter of'the pigment
of at least 7 and an orientation ratio of at least 4
and, arranged thereon, '

30
c) a layer IV suitable for information storage and
containing a binder and ferrqmagnetic metallic
pigments,
35 the modulus of elasticity in the longitudinal direction of

the tape-like recording medium I being greater than 30
GPa. - |
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21+ A recording nedium| as clained in claim19, containing, I"
Supporting pigrent |1, a pigrent of the formida Vi1 10 [erf] IlIIIIIIIII1|II|IIIIIIIIIII
wher e 15 nis fromOto O. 5, having a ratio of*tie a&vefagd *

| ength of the needles to the averjage dianeter of the needl es of
from3:1 to 10:1. 20 22. Arecording nedium| ‘as clainmed in any of

clainms 1440 18 pigment vANk 3ix1 C@I‘itﬁdkﬂé\gas a upportlc?;); P gRNERGIRT | C
substrate |11 and, rar%e]d th.ereorg & ac%%z Iayer V whi ch
contains a bi rf"cf'é?o%ﬁi‘ °© 18 4i"ni ng aci cul ar et al
oxi de having a ratio of the . average length to the average

ot ot edde o FIGRAEENVT ang wrr cui Rl A€ Mlpda@iag Bidhler A o 1210

arrange a |layer
| V subt abl e fmlam@M|@aBn$)rb@ettaan and 21 to 23,chavding aq avsinags

and ferromagn t t 35 the modul us of
TG Ed of Thom 90, B HOUn.

elasticity int rection of the tape-1|ike
recordi ng medium | being greater than 30 GPa.

21 235, Azpiﬂf&ﬂésé/lf&f ﬁﬁé mﬁ@k&@l@s G LY Qilgmeghty WTERinda VKT
according to claqu é aqﬂ
claime 1n élalms 5 to 18 and 21 to 24, wherein
10 pigments of the formula VIII

CroO VIII

X
where

15
X is 1.8 £ x £ 2.2,

are heated at from 400 to 500°C.

20 26. A process for the preparation of the pigments VI and VII
as claimed in claims 15 to 18 and 21 to 24, wherein
pigments of the formula VIII

VIII

Cro,

25
where
X is 1.8 £ x < 2.2,

30 - are reacted under hydrothermal conditions at from 110 to
250°C with a reducing agent and then heated at from 200 to
400°cC. '

27. The use of pigments VI and VII as claimed in claims 15 to

35 18 and 21 to 26 for modifying the mechanical properties of

the polymeric materials.
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claai e 15 1o 18 and 21 to 23, having an average o aﬁeim e llllllﬁlllﬁﬂllﬂ l|||| Il

from 100 to 400 nm 25. A process for the preparation of the b
VI and VI as claimed in claingpg5 to 18 and 21 to 24, mhereln 10
pigments of the fornmula VIII [err] “where 15 X is 1.8 <

X < 2.2, %28 t'rI]‘he usar efhg agfadna*shhomdoﬁn o?/éo&iiaeer;}d: in @laimb.15 IAt:o .
process for p | O t he nt s n [l as cl aine
inclains 15 %g %gga% %? ?8 %3 g?%?ﬁ Bbfc ‘hod] }C?Eﬁﬁ% o e fornula

VI [ err] m8bhanical pnbpeetles of polymesld“matenlaié.Z, 30 are
.reacted-under hydrothermal conditions at from 110 to 250[err]Cwth
a reduci ng agent and then heated at from 200 to 400[err] C

27. SThe2B8se af mptheenforvmodafyyny ke chechanic¢al preperises o5 18

and 21 to 26 ggﬁgﬁeghﬁyhgﬂeEgﬁIEESPaélgfﬁ PF oPRhdi&tn WBigments vi er
pol ynmeri c nat
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. '

30. A method for anisotropic modification of the mechanical
properties of polymeric materials as claimed in claim 28,
wherein the pigments pigments VI or VII are incorporated

15 into melts or solutions of polymeric materials or melts or
solutions of compounds which can be used to produce '
‘polymeric materials and wherein the pigments are
rheologically oriented and the materials are cured or
allowed to solidify. |

20
31. A method for anisotropic modification of the mechahical.
properties of polymeric material as claimed in claim 28,
wherein the pigments VI are incorporated into melts or
solutions of polymeric materials or melts or solutions of
25 '-compounds which can be used to produce polymeric materials

and wherein the pigments are oriented in an external
magnetic field and the materials are cured or allowed to
solidify.

30 32. Mixtures obtainable as claimed in any of claims 29 to 31.

33. A magnetic recording medium containing a mixture as
claimed in claim 32. ' ' '
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22 == - 28. The use of pi grrents VI and VIl as clainmed in claris 15 to RTMP

18—and—2+—+to—26—fFor—antsotropi.c rett-t+eat i omof—tte— mechan l,ouwpy
properties of polyneric mat eri al s. 5 29. A nethod for m)d|fy| g the

meéchani cal properties, of polymeric materials of clai m/s ,m erein

pi gments VI or VI'l argy. ﬁ&wﬁ mEB#r[vﬁ or sol ‘.'A}:u,r. of
polymeric ter| al s or el LS lEnaonk -“ corrundsG R i ch

pol yneri c mat GrERRaBNATE AUSANALT RO GERN -.:— R RAG ured
or all o '-’-i-& é“’%s‘& = 2 Lz m| : ‘
therreHH“ffﬁ'F Pateotklascfiyation §: ' " gogmm&m@*mmw 5/30900 |
claim 28, GUBSI04,598rein the pignert %@w or VI1 are incorporated "]
15 into melts or solutions of {ol y[rer iversnailieihgadaimor ME| t 5 Okber 1996 (03.10.96)
sol uti dns_or_conpounds wni ch can be used tJo produce POl X

mat ef i d|(25) betrohutionales Aktenseldhen: i e N {RETEPISOILSS %W
t he matleLl Als @hs ., d to Hargld . [DF

ot hod [f0) Biermébidi b il 1.2 e QT MM?W Rud
of polyrr(ﬁiic material as claimed in clai m{28, $W°Bl-°°°m8'm

VI are|i Bﬁﬁﬁr%d I nt sol utrons of pol yrrerlc materi al s
or nelt]s or solutions ?%&é(ﬁm” ngsﬂm'@h CEARATL Wolfgare by pBARKUAKTTENGE-

pol ymerjic material s and vvherel n_tlhe plm"awlr“@'ﬁ f99-an
extern"l"’l WWW Wﬂﬁterl als are cured or allowed to
sol i di fly xtures obtainabl e gqsisbeaindibgaitidted DU, 86, BR,CA| €% cZ PrUl 18, KR,
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Gronau (DE). JAKUSCH, Helmut {DEDE]; Lorscher Ring
&c, D-67227 Frankenthal (DE). KOCH, Volker [DE/DE];
Am Hippedding 3, D-67271 Battenberg (DE). OHLINGER, | Vertffentlicht
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(54) Tile: MAGNETIC RECORDING MEDIA
(54) Bezeichnung: MAGNETISCHE AUFZEICHNUNGSTRAGER
(57) Abstract '

Described are tape-type magnetic recording media (f) including a non-magnetic substrate (TIN), at least one film applied to the substrate
and, in at least one of these films, an inorganic acicular pigment (II) suitable for use as & supporting pigment, the ratio of the mean length
io the mean diameter of the pigment (I1) being at least 3 and the mean modulus of elasticity of the films being not less than 15 GPa in the

\_ | longimdinal direction of the tape-type recording medium (1).
(57) Zusammenfassung

Bandformige, magnetische Aufzeichnungstrager (I) enthaltend einen unmagnetischen Trliger (II), mindestens eine auf diesem Triiger
aufgemgene Schicht und inmindumeinerdumSchiehunemaksulupigmmtmigmmmnm nadelfdrmiges Pigment (I1) mit
einem Verhtlinis der durchschnitdichen Linge zum mittleren durchschnittlichen Dumhme,sser des Pigments (II) von mindestens 3, wobei
der mittlere Elastizititsmodul der genannten Schichten nicht weniger als 1S GPa in Langstichtung des bandfsrmigen Aufzeichnungstrigers

(M betragt.




