1 TTTLE OF THE | NVENTI ON MAGNETI C RECORDI NG MEDI UM AN, r _.£g3 APE
BACKGROUND OF THE | NVENTTON 1. FIELD OF THE | NVEN ~thf3§f%§This
invention relates to a nmagnetic recording nedium capable of
preventing adherence of matters to a nagnetic head, and algl&a&ning tape
for removing the magnetic head of matters adherent theretol“— 2.
DESCRI PTI ON OF THE PRI OR ART In thelfield of nmagnetic recording, a
dermand for long-time recording is intense to neet the high capacity

recor di ng T1E&FeQF By TNYENREON | el d of data cartridges for.hard di sk back-up

and digital video recorders. The long tine recording is achieved after the
t hi ckness YOFVETIQEGPROINRMER HHLAYY SFEARENGCF48Ette shel | has been

nodi fied. so that the effective length of tape is increased. The
data cartridge generally achieves recording/replay by the helical scan

met hod. W, ﬁﬁﬂdﬁfﬂuﬁﬁiﬁhﬁf&ﬁﬁd’ however, the magnetic surface of a
tape runs so fast past a magnetrc head that.the head beconmes hot while

t
pressed agai nst, t¥erimunRi nge i raRd tends to be inflicted with burned
. mat.ters thereupon. If the contact tine is |engthened or the scan
speed i S Tais invention relates to a magnetic recording medium

capable of preventing adherence of matters to a magnetic head,
and 4 cleaning tape for removing the magnetic head of matters

adherent thereto.

2. DESCRTPTTION OF THE PRIOR ART

In the field of magnetic recording, a demand for long-time
recording is intemse to meet the high capacity recording
especially in the field of data cartridges for hard disk back-up
and digital video recorders. The loag time recording is achieved
after the thickness of a tape has béen reduced or the cassette
shell has been modified. so that the effective length of tape is
increased.

The data cartridge generally achieves recording/replay by
;he helical scan method. With the helical scan method, however,
the magnetic surface of a tape runs so fast past a magnetic head
that the head becomes hot while pressed against the running
tape, and tends to be inflicted with burned matters thereupon.

If the contact time is lengthened or the scan speed is

increased, to achieve long-time recording, it will further



i ncreased, to achieve long-tinme recording, it wll further

2 enhance the generation/adherence of burned matters onto the
surface of the magnetic head. Particularly, under a hot, humd

at nosphere, a nagnetic tape presents a reduced abrasion, and thus
metal oxides generated tribologically harden by heating, and adhere and
accunul ate onto the surface of the head wéthout being abraded by the tape.
The accunul ated burnt matters forma gap (spacing) between the magnetic
tape and Rkeadncéhamebygéndratiioql/Aaghartddtet het oGammedi cattitens ofonziogneties

bet ween t hem Currently, a supercalender treatnent is applied to a
tape to iawsfeve ¢f sthrumpagoetperifemdnmance, to further increase its

el ectromagneti ¢ conversion and to reduce its spacing | oss. This treatnent,

however, rat heP3BhHEHEEFd Yy hdihderctd oo bet BRI a ACRREPRAGS t ApdagdRBtHagneti c

Tt ters orf e SEFFALE d1 CRGUNRRnotrtetieha one ONF | MREL PROGES

gener at | onyaderence b ita 1B 633400t By ! hEsBCt haheAthe 3 nUDOr of

trials hav een made: a r agen ch as a derivative rom ascor bi c
acid is addeGinu®afe MY heCshPPEcaDARnENEeAK vIRAbut 2HEli iy |dp¥huedNby i S

added to a tape at a concentratien higher than normal to further reduce

the surfae fapgectiThe addnmmleted GOest Ratvérs nbdimers daave spheéng)
between the magnetic tape and head, thereby interfering with the
compunication of signals between them.

Currently, a supercalender treatment is applied to a tape
to improve its surface performance, to further increase its
electromagnetic conversion and to reduce its spacing loss. This
treatment, ﬁowever, rather enhances the friction between a
magnetic tape and magnetic head, which will 1lead to the
increased generation/adherence of burnt matters on the surface
of the magnetic head. '

To inhibit the generation/adherence of burnt matters onto
the magnetic head, a number of trials have been made: a reducing
agent such as a derivative .ffom. ascorbic acid is added to a
magnetic tape as an antioxidant, and a lubricant is added to a
tape at a concentration higher than normal to further reduce the
surface friction. However, once . burnt matters have been
generated on the surface of a tape, they stick so firmly
thereupon that they are.scarcely responsive to those treatments,

Alternatively, a number of.methods have been developed to

clean a magnetic head of adhered burnt matters: a cleaning tape



generated on the surface of a tape, they stick so firmy thereupon that
they are scarcely responsive to those treatnents, Alternatively, a
nunmber of methods have been devel oped to clean a nmagnetic head of adhered
burnt-matters: a cl eaning tape -

3 is introduced to abrade the head physically, and a cleaning rol
mechani sm is I mpl enent ed to abrade3 the nmagnetic head

conti nuous]y.. For exanpl e, Japanese Unexam ned Pat ent
Publ i cat i ob® NRt5Pde8d > Absdsetha kdadaphngitale wandhai slegniadueedlaf t er
a powder of(lernL-AlLerr]C*err or C}[err]cge%%% having a Morse hardness
of 8 or ol SBeert Sappt PRAEUENEEA alfadi ARF 24fent thE og&RHBRLYS t h D&2Bondi ng
resin onto | r fi bas T br adi n articles used for
such physi %gqﬁg’kﬁégglign hagé@;l suc‘%aé“pﬁlegh hgfggi%ne%sse th%f‘,gx\a}\ﬁllrfeedebei r’?ge“ft

excel I ent i’ﬁbltirb%it'ionat}fcﬁ%:'lﬂgO@@ﬁé Viptﬂégoggg_y Pf EEQaI‘{\ﬁﬁf g?gedawnﬁgﬁl the

magnetic head itself while they are cleaning the head burnt matters.
The magnepiaduredd afsed for poeder dong/a-aphay ofr 8crgoyvi Nepimpes Aforsdi gital
vi deot apes has a gap as snmall as 0.3 [err]mor less, and on that gap a
tape runs pasinests xfved yohi ghrspbesl. bSech appgined i as hmadalaadiagdidgensuf f er
from mechani cal inpacts that it, if pressed hard agai nst the abrading
'particl estoRRErpE4th\RONdIRG| Fepin gt awaglyssteandgbe toessi.| v . As
a remedy for ttyﬁg %ggghfh ﬁgi %@?gg E§2g19§9 ;ﬁgie%%ysical abrasion has

such a high hardness that, while being excellent in their

abrading activity, they often wear and damage the magnetic head

itself while they are cleaning the head of burnt matters. The

magnetic head used for recording/;eplay of 8 mm videotapes or

digital videétapes has a gap as small as 0.3 pm or less, and on

that gap a tape runs past at a very high speed. Such magnetic

head so readily suffer from mechanical impacts that it, if

pressed hard againét the abrading ‘particles described above,

will be worn away or damaged easily.

As a remedy for this problem, Japanese Examined Patent

Publication No. 8-00169 5 proposes a method wherein the size of

abrading particles is so adjusted as to reduce the wear of a

magnetic head. However, the wear of a magnetic head is

. unavoidable even when the size of abrading particles is adjusted

as long as the particles are made of a-R1203 or Cr03 or

x substance high in hardness.

To remove or reduce burnt matters adherent onto a magnetic

head, various treatments have been applied to a recording mediunm



Publ i cati on No. 8-00169 5 proposes a nethod wherein the size of abrading
particles is so adjusted as to reduce the wear of a magnetic head.
However, the wear of a mnagnetic head is unavoidable even when the
size of abrading particles is adjusted as long "as the particles are
made of J[err]-Alferr](err] or OCferr]derr] or substance high in

har dness. To renove or reduce burntd matters adherent onto a nagnetic
head, various treatnments have been applied to a recordi ng nmedi um

4 or to arcltaniangclepeingutapéey bde noeyi e sadt Sfgdetorsatiseadtésy and
further studies are needed to neet the problem SUMVARY COF THE | NVENTI ON
This i nverR&S8AtFs MbFysEner ostuskivseane nigpfad ¢ohagelt ofhe adpelemt matters
whi ch have been left when a nagnetic tape runs past the head at a high
speed, and intends to provide a magnetic recording nmedium which, even when

t he friCtiéﬁﬁﬂih%ﬁﬂifiﬂﬂlﬂ%ﬂ%ﬂﬁfN or the scan speed is increased to achieve a
long tinme recording, W gave no burnt matters onto a magnetic head,
reduce spaci ngenk 9S$ny @A i e 6ACTRAS erfdyeC ] O < Ifeaddif i on,
this invention intends to prov{gefggﬁgleaning tage mhﬁ%éﬁ%&%ﬁ }nﬁﬂgléf

causi ng nadieaenor nser@ge wbfichhpaveashen aarte wvhBf RepdgmdtikUklbe PRAS ETS

adherent thereto.
past the head at a high speed, and intends to provide a magnetic

recording medium which, even when the friction time is prolonged
or the scan speed is increased to achieve a long time recording,
will leave no burnt matters onto a magnetic head, reduce spacing
loss, and prevent an increase in error rate. In addition, this
invention intends to provide a cléaning tape which will, while
causing no wear or damage of the head, remove the head of burnt
matters adherent thereto.

The magnetic recording medium this invention provides is
produced after at least a magnetic 'layer has been formed on a
non-magnetic support, and an antiseize agent or an agent to
prevent adherence of matters has been added thereto which
contains a comﬁound with a pyridine skeleton and two or more
ligand sites .(to be referred to as "ligand" hereinafter}, or ;
diketone compound.

The compound to be used for the magnetic recording medium
of this invention or a compouhd with pyridine skeleton and two

or more ligand sites (ligand) includes at least any one chosen

from the compounds represented by following chemical formulae

19-22.



The magnetic recording medium this invention provides is produced after
at least a magnetic 'layer has been fornmed on a non-nmagnetic support, and
an antiseize agent or an agent to prevent adherence of matters has been
added thereto which contains a conpound with a pyridine skeleton and two
or nore ligand sites (to be referred to as "ligand" hereinafter), or a

di ket one conpound. The compound t@ be used for the magnetic recording
medium of this invention or a conpound with pyridine skeleton and two or
nore |igafdosmtkes I(9Ji gand) includes at | east any one chosen fromthe
conpounds represented by follomnng chemgal formulae 19-22.

5 [Formula 19] ‘ C[err] _

(Rlerr]-Rerr] are chosen fron1ﬁydrogen and. iogen at ons, and hydroxyl,
nitro, carboxyl,.carbonyl, am no, e, sul fonate groups, and al kyl,
aryl and heterocycllc aromatic grqu whi ch have been substituted with the
foregoing groups. Any pair of two ad]acent | groups can formtogether an
aromatic ring. X i.s any one chosen 0 oxi me, Schiff base, ester,
carboxylic acid, alcohol, R - 'NT . X

h

(R1-r4 are chosen from hydrogen and halogen atoms, and hydroxyl,
nitro, carboxyl, carbonyl, amino, amide, and sulfonate groups,
and alkyl, aryl and heterocyclic aromatic groups which have been
substituted with the foregoing groups. Any pair of two adjacent
groups can form together an aromatic ring. X is any one chosen
from-hydroxime, Schiff base, ester, carboxylic acid, alcohol,
amine, amide, imide and polar groups containing heterocyclic

aromatic compounds. )

[Formula 20}

\ 7/

Y
(R5-R10 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heteroc&clic aromatic groups which

have been substituted with the foregoing groups. Any pair of two



am ne, amde, imde and polar groups containing heterocyclic aromatic
conpounds.) [ For mul a 20] [err]
(R[err]-Rerr] are chosen from hydrogen and halogen atons, and
hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sulfonate groups,
and al kyl, aryl and heterocyclic aromatic groups which have been
substituted with the foregoing groups. Agy pair of two

6 adjacent groups can formtogether an aromatic ring. Y is either OH SH
or NH errhdjacenq Fpfouplsacad] form together an aromatic ring.[®rig either

(Rlerr]-Rerr] are chosen from hydrogen and hal ogen atons, and
OH, SH or NH2.)

{Formula 21)

{RLL_.g18 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heteroscyclic aromatic groups which
have been substituted with the foregoing gfoups. Any pair of two

adjacent groups can form together an aromatic ring.)

(Formula 22] : '

(R19-r26 are chosen from hydrogen and halogen atoms, and
‘hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an aromatic ring.)



hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sulfonate groups,
and al kyl, aryl and hetero cyclic aromatic groups which have been
substituted with the foregoing groups. Any pair of two adjacent groups can
formtogether an aromatic ring.) [ Formul a 22] [err]
(Rlerr]-Rerr] are chosen from hydrogen and hal ogen atons, and hydroxyl,
nitro, carboxyl, carbonyl, am no, am de, and sulfonate groups, and al kyl,
aryl and hetero cyclic aromatic groups which have been substituted with
the foregoing groups. Any pair of two adjacent groups can formtogether an
aromatic ring.% ) ) 7 _The

di ket one conpotif® $H588) coBPHRRdsEld Fagd )t ka8 Ragh'sd cfor dd8r ArABe b um of

thi's @ nvenidRak g wilfita’ BPSEn] SALSRRRLSH Dierioh! ORb09 FRL2E g 24

following Formula 23 or 24.

[Formula 23}

(R27-R29 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl; amino, amide, and sulfonate
groups, and alkyl, aryl and hetero-cyclic aromatic groups- which

have been substituted with the foregoing groups)

O
N N
| \
HGC/'N / H, N\ cH,
CH,  HC

The above-described ligand has a property to form a complex

[Formula 24]

in combination with metals. Therefore, when it is added to a

magnetic recording medium, it forms, in combination with metal



[err]

(R27-R29 are chosen from hydrogen and hal ogen atons, and

hydr oxyl, nitro, carboxyl, carbonyl; am no, am de, and sul fonate groups,
and al kyl, aryl and hetero cyclic aromatic groups which have been
substituted with the foregoing groups) [ Formul a 24]

[err] The above-describeg | igand has a property to forma
conplex in conbination with netals. Therefore, when it is added to a

magnetic r

8 oxides gehtgateanesateiecsuthaceunface nanet Regttdd, eadon® eSempiakch

easily dro
magnetic h

ecording medium it forns, in conbination with netal

QEQUt fromthe surface of the nagnetic head. B f hi s neans,

HE SR B YRR of -8t &PeoRPERCe of the maghetichead.”by

this means, the magnetic head can be cleaned of metal oxides.
Accordingly, when this invention is put into practice, it 1is
possible to prevent reduction in output of a tape due to spacing
loss, and to maintain the error rate at a low level, because the
magnetic head becomes free from the accumulation of burnt
matters.

The magnetic recording medium this invention provides is
not limited to any specific structure: it may have a so-called
coated magnetic layer or it may have a deposited magnetic layer.

When it has the former composiition, or it has a magnetic
paint mainly‘composed of a magnetic powder and a binder applied
on its surface, an antiseize agent may be applied onto the
surface of the magnetic layer, or may be added as an ingredient
into the magnetic layer. !

The antiseize agent to be added to the coated magnetic
layer may preferably contain a titanate coupling agent or
carboxylic acid in addition to the ligand.

As the ligand has a complex-forming property in combination
with metal atoms, it combines or adheres to magnetic particles
contained in the magnetic layer to produce complex compounds.
When the 1ligand adheres to magnetic particles to produce
complexes therewith, it can not form complexes with metal oxides

adhered to the magnetic head, and hence it will be unable to

clean the metal oxides.

t he



Accordingly, when this invention is put into practice, it is possible to
prevent reduction in output of a tape due to spacing |oss, and to nmaintain
the error rate at a |l ow |l evel, because the nmagnetic head beconmes free from
t he accunul ati on of burnt matters. The magnetic recordi ng nmedi um
this invention provides is not limted to any specific structure: it may
have a so-called coated nagnetic laye¥ or it may have a deposited magnetic
| ayer. When it has the forner conposition, or it has a magnetic

pai nt mainly cHRpBsedieor lrddhiyndti @L1h8HaEr BndCEXiStdet Hhphi ddT2BAEt s
f , .Lsej t ) l.i,ed. pnto t f f
surtace %u@ﬁ?hﬁ?hﬁ%@@%:rnacagg%xgﬁca@%;he 1 OO fNGe §é’<§ A%h %dhEePgn? ayer .

magnetic lay S an i ngredient into the nmagne
The antisejzepagaitict e dddsd becils ceﬁmt@w}eteaf‘rbolkam Qg% is

preferably contain a titanate coupling agent or carboxylic acid in
addition teading lidddrBed to thAS durgakkgamd rAggsedi€ opRtEdcife@r, MuN@rpbppeErty
in conbination wth nmetal atonms, it conbi nes or adheres to nmagnetic
particl es poorandiingd acnes heofragnet Ltgdmd/eto t bher nalgoet icongared ctespoands.
Wien the |igand adheres to magnetic particles to produce conplexes

t her ewi t h, th%s ®@#angot thorihdadpr e et figicitih vaky af otk icoap lexgmhatidd metahke
magneti c head, and hence it will be unabl e Bo clean the netal oxides.

9 oxides on the surface of a magnetic head.

The antiseize agent to be added to the coated magnetic
layer may be organic salts of the above-described ligand. It
includes organic salts of pyridine derivatives represented by
following Formula 25 or organic salts of phenanthrened

erivatives represented by following Formula 26.

{Formula 25]

R'? | R*COO -

(where R11-R18 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate .
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an aromatic ring.



When the ligand is allowed to coexist with a titanate coupling agent or
carboxylic acid, it is prevented fromadhering to magnetic particles,
because titanate or carboxylic acid is easily adsorbed to the surface of
magnetic particles, thereby preventing access of the ligand to the
magnetic particles. By this neans, the ligand can effectively form
conplexes with netal oxides on the surfiace of a magnetic head. The

antisei ze agent to_be added to t oat ed magnet i | gyer may be organic
salts of the abovesdeRei§hetf I g‘gﬁiﬁ I‘lr°“ipnc‘1g'ﬁ&é’s%8fgg>r/?ie8 Sséf%fgl%‘fte&/ri di ne
derivativ e d f Wi F (o] o ani lts of
phenanthrgﬁéé m@??gg%fvggy}g%?g%gnfggmbyq?grgigﬁﬁ% lﬁop%ﬁﬁggzgégbo [ For mul a

25] carbonyl, amiln®.rhmide, or stMber&Rfiohb; REFT lgrdug Ghosemds om
hydr ogen and hal ogen atons, and hydroxyl, nitro, carboxyl, carbonyl,

am no, ambden andssikéveht eitlyr aypsogandoal hylogen yhtamd het dyaeycytlic
aromati c groups which have been substituted with the foregoing groups. Any
pair of twdtradjeserxydrodpsbenit f amimpogenidea, an subhendte wgirayp, and

alkyl group coupled with a heterocyclic aromatic group.)

(Formula 26}

R® | R*COO°

(wvhere R19-R26 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groupé. Any pair of two
adjacent groups can form tcgether an aromatic ring.

R* is chosen from alkyl group which has been substituted
with hydrogen or halogen atom, or hydroxyl, nitro, carboxyl,
carbonyl, amino, amide, or sulfonate group, aryl group which has
been substituted with hydrogen or halogen atom, or ﬁydroxyl,
nitro, carboxyl, carbonyl, amino, amide, or sulfonate group, and

alkyl group coupled with a heterocyclic aromatic group.)



10 R* is chosen from al kyl group which has been substituted wth

hydr ogen or hal ogen atom or hydroxyl, nitro, carboxyl, carbonyl, am no,
am de, or sulfonate group, aryl group which has been substituted with
hydrogen or hal ogen atom or hydroxyl, nitro, carboxyl, carbonyl, am no,
am de, or sulfonate group, and alkyl group coupled with a heterocyclic
aromati c group.) [ Formul a 26] [err] (where

Rlerr]-Rerr] are chosen from hydrogen Lhd hal ogen atons, and hydroxyl,
nitro, carboxyl, carbonyl, am no, am de, and sul fonate groups, and al kyl,
aryl and heterocyclic aromatic groups which have been substituted with the

f oregoi ng gr oups ﬁ'ﬁ%&*ﬁa}néy 8E0£,}(\Da QQi@CﬁEE}T 0L QY330 heLd &g&q{ hgfs an

aromatic ring. osen froma group ‘whi ch has been

substi t ut edenVadded %Al 088 m&YndtalcoU8Pe At £HMa QubbYEAOXYG (agint! O1pn CEEDOXYI ,
carbonyl, am no, am de, or sulfonate group, aryl group which has been

substi tut edse)t hhbydubgeoavinqabggen asomnterfayed owyth daspernsionarooxyl,
carbonyl, am no, am de, or sulfonate group, and alkyl group coupled with a
het er ocyclMushattdabt kts ghwpigating activity is more or less disturbed.

This will increase the fricfional coefficient of the magnetic

layer, and reduce its still endurance.

As a countermeasure for this problem, an organic salt of
the ligand may be applied onto the surface of a magnetic layer,
or be added into that layer. Then, the 1ligand, instead of
forming a salt with carboxylic acid which has been added to the
magnetic layer as a lubricant, alléws the lubricant to smoothly
move towards the surface of the magnetic recording medium, This
helps the frictional coefficient of the magnetic layer to be
maintained at a low level. The magnetic recording medium whose
magnetic layer contains an organic dalt of the ligand will have
an excellent still endurance.

Further, when the magnetic recording mediuﬁ has a so-~called
deposited magnetic layer, that is, a metal magnetic  film
thereupon,. preferably the magnetic layer is coated with a carhon
film which is further coated with an antiseize agent .

Furthermore, when the antiseize agent is applied on the
surfacé of the carbon film, the antiseize agent preferably
contains a‘phosphor-containing compoﬁnd or any one chosen from

following Formulae 27, 28, 29 and 30, because then the resulting



The ligand may forma salt with carboxylic acid which has been added to
the magnetic layer as a lubricating agent. In that case, the |ubricating
agent is interfered with dispersion so mnuch that its lubricating activity
is nore or less disturbed. This will increase the frictional coefficient
of the magnetic |layer, and reduce its still endurance. As a
countermeasure for this problem an organic salt of the ligand may be
applied onto the surface of a magnetic layer, or be added into that |ayer.
Then, thenkggahd; lawgirawilof mdoy effpctivaly wreleohr bbxykdtezeyicd wifi ch has
been added to the magnetic |ayer as a lubricant, allows the lubricant to
smoot hl y bh®9E RHlerdsonhe SUTH9ACE16f hedrk nagnetic recordi ng medium This
hel ps the frictional coefficient of the magnetic |layer to be nmaintained at
a low level. The magnetic recordi ng nedi um whose magnetic |ayer contains
an organi f,the ligand will have an excellent still endurance.

Furt her, aﬁ%ghghg'%QQnetic recorq%gg ium has a so-called deposited
magnetic |ayer, that is, a netal gneﬁgfsfilln t her eupon, preferably the
magnetic layer is coated with a githog - fid-m-phich is further coated with
an antisei ze agent. Furt hernore, wh%n the antiseize agent is applied
on the surface of the carbon fiR¥M—tt#® antiseize agent preferably

cont ai ns a phosphgg - cont ai ni ng conmpound, or, any one, chasen from fol|ow ng
Fornul ae 2 PeES,Rg@Fééaiﬁﬁi QﬁiféﬂsérPHeﬁYFﬁ%g¥%siﬂqiqﬂ}°9e“ atoms, Sad

hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heteroccyclic aromatic groups which
have been substituted with the foregoing atoms and groups.)

+

{Formula 287

R%*—0

AN
r34—o—p

R"s——o/
(where R33-R33 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which

have been substituted with the -foregoing atoms and groups.)

[Formula 29]
Re®—s,
3z
R S P
RaB—S/
(vhere R36-R38 are chosen from hydrogen and halogen atoms, and

hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate



12 magnetic layer will nore effectively prevent the adherence of burnt
matters onto a nagneti c head. [ Formul a 27]

[err] (where R err]-Rerr] are chosen from hydrogen and hal ogen at ons,
and hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sulfonate
groups, and al kyl, aryl and heterocyclic aromatic groups which have been
substituted with the foregoing atons and3groups.) [ Formul a 28]

[err] (where R33-R35 are chosen from hydrogen and hal ogen atons, and
hydroxyl, gobtp®, amdbakyy}l, caryhonyd, haenocydlnicdearoaadisulfanmt evhigmoups,
and al kyl, aryl and heterocyclic aromatic groups which have been

subst it ut ddvei been Hibisgisybedgridthotbe afeir ggodngsajoms andogpedps -291

[err]

{Formula 30)

R*—0 0
s0_o N
R 0o—
NERZAN
R¥—-0 H

(where R39-R4l are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing atoms and groups.)

A layer .of antiseize agent may be put to a backcoat of one
surface of a non-magnetic support, that is, on the surface
opposite to that upon which the other layer of antiseize agent
has been put, or it may exist as a sole antiseize layer
rejecting the use of the other an?iseize layer on the other
surface. In the latter case, similarly to above, the antiseize
agent may be coated on the surface of the backcoat lafér, or
added into the backcoat layer. Generally, a magnetic tape is
wound to be placed into a cassette. Accordinély, when the
antiseize agent is applied on the backcoat layér, that agent is
transferred to the.friction surface of a magnetic head. Thus, it
has the same effect in preventing the generation of burnt
matters as does the tape in which the antiseize agent has been

added into the magnetic layer.



(where R36-R38 are chosen from hydrogen and hal ogen atons, and hydr oxyl ,

nitro, carboxyl, carbonyl, am no, am de, and sul fonate

13 groups, and al kyl, aryl and heterocyclic aromatic groups which have

been substituted with the foregoing atons and groups.) [ Formul a 301

[err] (where R err]-Rerr] are chosen from hydrogen and hal ogen at ons,

and hydroxyl, nitro, carboxyl, carbonyll4am no, am de, and sul fonate

groups, and al kyl, aryl and heterocyclic aromatic groups which have been

substituted wi tThet IfdeRPragoitageatadnstiiid §RtrRIgsop 1s chaxacapeized by

anti sei ze ﬁ%ﬁpl may be put .to a backcoat, of one  surface of a, non-magnetic
t

support, ing Ihe-S8dPPade ITPPIR S tPHRALS UPoFORRPERA t Mktibt Rer
layer of %}fﬁ?d@eﬁQQFEQon hag @Q@n%fnﬁdreoﬁiésngay exist as a sol e antiseize
|

| ayer rejecting the use of the other antisélrze |ayer on the other

surface. 1pitde logt hedicahe §5ﬂ%&@gd)/ﬂﬂ)iqgoy@bpgng anti sei ze agent may
be coated on the surface of the backcoat |ayer, 'or added into the backcoat

| ayer. General Ithe alippriet t6 trapeuksd wamndihe bﬁ.eﬂh@ﬁﬁd dapleO &f caggette.
Accordi ngly, when the antiseize agent is applied on the backcoat |ayer,

that agentiheentioansingindes t ot t headv i gay onnsuchasen of ram negnetdnpduaade.
Thus, 1t represented by above Formulae 19-22.

Further, the diketone compound to be used for the cleaning
tape of this invention includes at least any one chosen from the
compounds represented bf Formulae 23 and 24.

As these ligands have a property to form complexes in the
presence of metal atoms as discusseé above, when a cleaning tape
holding any'one of these'COmpounds is allowed to run past a
magnetic head whose surface has burnt matters adhered, the
ligand in question reacts with metal oxides generated on the
surface of the magnetic head, to produce a complex. This complex
easily drops oqt from the surface of the magnetic head to be
removed therefrom.

As is seen from above discussion, when ligands.having a
property to combine with metals to form complexes, namely,
compounds with a pyridine skeleton and two or more ligand sites,
or diketone compounds are put to magnetic recording media, those
magnetic recording media, when allowed to run past the magnetic
head of a recorder for recording/replay, will inhibit the

generation of burnt matters on the magnetic head.



has the sanme effect in preventing the generation of burnt matters as does
the tape in which the antiseize agent has been added into the nmagnetic

| ayer. : 14 The cl eani ng tape
of this invention is characterized by holding an antiseize a gent which
contains a conpound with a pyridine skeleton and two or nore |igand
sites, or a diketone conpound, in its support. The ligand to be used
for the cleaning tape of this invention includes at |east any one chosen
fromthe conpod%ﬁsma?%%ﬁ%%éﬁ?éadb?gdH%VémFéPkﬁn%ﬁ¥¢P§122.Pf°V1 eSur N8R, the

di ket to h d for the cleani t fothis i ti
noludes ol baEbe oy 16EORRIUE 1 FBmAT o BB GUNGSLT orftBler Tt Dy L°

Formul ae 25 A2, co_achf¥yd NESorlyf S3RUSDAYE Bopr ARSI Vel il BLGAEP! exes

in the presence of netal atons as “di scussed en a cleaning tape
hol di ng anya®ier sOfonttbese nagAROLNdEed S, atd AR shAckhy PSS, dandTBARSLhe head
whose surface has burnt matters adhered, the [ligand in gquestion reacts
wi t h net al anxiresagenes sdradromatbe surface of the magnetic head, to
produce a conpl ex. This conplex easily drops out fromthe surface of the
magneti c head tEnrsderyendddiditomer ofr om ligandAs hiagiggena f rpropeydye of
di scussion, when ligands having a property to conbine with netals to
f orm conpl g%l&lél;nlﬁémsﬂ h metals to form complexes, that is, a compound
with a pyridine skeleton and two or more ligand sites, or a
diketone compound as a cleaning agent of a cleaning tape will
remove the magnetic head upon which it is allowed to run past of
burnt matters adhered thereto without inflicting any wear or
damages onto that head. .
Accordiﬁgly, this cleaning tape is suitable for cleaning of
the magnetic head of a recording/replay system which has a gap
of 0.3 pum or less in width, and allows a tape to run past that

head at a high speed. '

BRIEF DESCRTPTTION OF THE DRAWINGS

Fig. 1 gives a flat view of the surface of a magnetic head
upon which a magnetic tape runs past for recording/replay.

Fig. 2 gi%es a flat view of the magnetic head which has
been used for recording/téplay of a magnetic tape produced
according to this invention, and which is reconstructed from
electron microscopy.

Fig. 3 gives a flat view of the magnetic head which has

been used for recording/replay of a magnetic tape with no



conpounds with a pyridine skeleton and two or nore ligand sites, or

di ket one conpounds are put to magnetic recording nedia, those nmagnetic
recordi ng nmedia, when allowed to run past the magnetic head of a recorder
for recording/replay, will inhibit the generation of burnt matters on the
magneti ¢ head. 15 The magnetic
recording mediumthis invention providesté even when the friction tine is
prolonged or the scan speed is increased to achieve a long tinme recording,
wi || | eaveanid sigdeat a9eml taskdedonand aviverinelts  aseadtrvetRic L ropacilagtrons, and
prevent an increase in error rate. Further, addition of a |igand
having a gHSFESEYPHf  combining with metals to forn1conp|exes, that is, a
conpound with a pyridine skeleton and two or nore ligand sites, or a

di ket one compound as a cl eani ng agent of a cleaning tape will renove the
magnet i ¢ hgaghg4p@Roihhy b Sl R Orfphrast of  burnt matters
adhered thereto mﬁthout |ct|ng any wear or damages onto that head.
Accordingly, thhe elagastDg raperdingUnddile bor tahieannwgnoion thelmapgsetic
head of a recording/replay systemwhich has a gap of 0.3 [err]mor less in

wi dt h, anddesdrihedabébpe widhr nef gesicet hat exieple satfox hilyhs speddn. Th8RI EF
DESCRI PTI ON OF THE DRAWINGS
magnetic recording medium of this invention is produced after at

least a magnetic layer has been formed on a non -magnetic
support, and an antiseize agent has been put thereto which
contains a compound with a pyridine skeleton and two or more
ligand sites, or a diketone compound (ligand).

The ligand to be used here inciudes pyridine derivatives or
compounds with a pyridine skeleton and two or more ligand sites
as represented by following Formula 31, quinoline derivatives as
represented by Formula 33, and phenanthroline derivatives as

represented by Formula 34. '

[Formula 31]

. R2
R2 R
X
P
R? N X

(R1-RY are chosen from hydrogen and halogen atoms, and hydroxyl,
nitro, carboxyl, carbonyl, amino, amide, and sulfonate groups,
and alkyl, aryl and heterocyclic aromatic groups which have been

substituted with the foregoing groups. Any pair of two adjacent



Fig. 1 gives a flat view of the surface of a magnetic head upon which a
magneti c tape runs past for recording/replay. Fig. 2 gives a flat

vi ew of the magnetic head which has been used for recording/replay of a
magneti c tape produced according to this invention, and which is
reconstructed from electron m croscopy. Fig. 3 gives a flat view of
the magneti c head which has been used fadr7 recording/replay of a nmagnetic
tape with no 16 antiseize agent
added, and9whieph dan rfegenspgathed o gmomacédtr ohng i Xr Dscapy.one dMeSERI PTI ON
OF THE PRFEFERRED EMBODI MENTS The magnetic recordi ng mediumof this

i nventi on WFPF BRIACPEdMEri b ifd] dASRirt IeSterer AR iskappids #lmohol,
illustratign. The %netic recordinq nmedi um of this,inven%ion i s pr.oduced
after at PEARY aa%n% et TB1$%y 8P h RS 1AL P PYPReF OBt AN hh PREGFRAYCL ic
support, apd ﬁgkfgngogﬁgggd gpnt has been put thereto which contains a
conpound mﬁtﬁ a pyridine skeleton and two or nore ligand sites, or a

di ket one compound (i gand). The ligand to be used here incl udes
pyridi ne derivatives or conpounds with a pyridine skeleton and two or nore
ligand site¢sormsld gpresented by follow ng Fornula 31, quinoline derivatives
as represented by Formula 33, and p@pnanthﬁﬂline derivatives as

R N R®
=
N

2%
(R5-R10 are' chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, cafbonyl, anino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregqing groups. Any pair of two

adjacent groups can form together an aromatic ring. Y is either

OH, SH or NH).)

[Formula 33]

(RI1-R18 are chosen from hydrogen and halogen atoms, and

hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate



represented by Formula 34. [ Formul a 31] [err]
(Rlerr]-Rerr] are chosen from hydrogen and hal ogen atons, and hydroxyl,
nitro, carboxyl, carbonyl, amno, am de, and sul fonate groups, and alkyl,
aryl and heterocyclic aromatic groups which have been substituted with the
foregoi ng groups. Any pair of two adjacent

17 groups can formtogether an aromatiag&ing. X is any one chosen from
hydr oxi ne, Schiff base, ester, carboxylic acid, alcohol am ne, am de,

i i de and EEPERS grafind LBkt arRY hg2 HethetesgcFYel iaraneaat &c o adiph
[ Formula 3

are chosenﬁﬁyﬁn??ﬁﬂjfgaéﬁlEﬁﬁfquﬂlﬁaehh%IQﬂﬁ§g°éh& Sloups. any pdff ¥ kbl o]

adjacent groups can form together an aromatic ring.)

(Formula 34]

(R19-r26 are chosen from hydrogén and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an,aromatic ring.)}

The pyridine derivatives represented by Formula 31 will be
detailed below. The 'substituting group X can be expressed as
follows according to its chemical identity: -RCNOH for
hydroxime; -CHNR or -RCENR for Schiff base; -COOR for ester; and
-COOH or -RCOOH for carboxylic acid. Further; X can be expressed
as -ROH or -0H for alcohol, -NH2R, -NHR, -NRR, -RNH, -RNHR or
~-RNRR for amine; and -CONRR for imide. In these chemical symbols
representing the substituting group X, R represents alkyl group,

aryl group, and heterocyclic aromatic compounds, and alkyl group



hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sulfonate groups,
and al kyl, aryl and heterocyclic aromati c groups which have been
substituted with the foregoing groups. Any pair of two adjacent groups can
formtogether an aromatic ring. Y is either OH SHor NHerr].)

[ Formul a 33] #%rr] (Rlerr]-Rerr] are
chosen from hydrogen and hal ogen atons, a hydr oxyl, nitro, carboxyl,
carbonyl, am no, am de, and sul fonate

18 groupsandamdyal gydup angl amnsk dwaitekco heyel ooy drienmabngogrdupud swhtebed have
been substituted with the foregoing groups. Any pair of two adjacent
groups carviftdr matogen hatoman hadonnyl cgrdury. nitro[ Foewiul &&@dpxyl group,
Lerr] carbonyl group, amino group, amide group or sulfonate group.
When a chemical name contains a plurality of Rs, the Rs may be
the same or different from each other. When the substituting
group X contains an aromatic ring, the ring may be a five-
membered ring or a ring which is produced after a benzene ring
has been condensed with the same five-membered ring, or their
derivatives, or may contain a pyridine ring.
The substituting group X preferably includes, for example,
-CH2NH2, -COOH, -CO OCH3, -CO0C2Hs, -CONWHC2H5, -OH, the
substituting groups as represented ;by following Formulae 35 and
36, and the ‘substituting groups containing a pyridine ring as
represented by Formula 37. Further, when the substituting group
X is triazine or its derivative, the compound to be contained in
the antiseize agent includes, for example, compounds represented
by the general formulae as in Fofmulae 38 and 39, or
specifically the compounds represented by Formulae 40 and 41.
Furthermore, when thé substituting group X is a five-membered
ring with nitrogen and oxygen atoms, the compound to be
contained in the antiseize agent includes, for example,
compounds represented by the general formulae as in Formulae 42
and 43. Still further, when the substituting group X is a
compound which results after a five-mehbered ring with nitrogen

and oxygen atoms has been condensed with a benzene ring, the

compound to be contaiped in the antiseize agent includes, for



(R19-R26 are chosen from hydrogen and halogen atons, and hydroxyl,
nitro, carboxyl, carbonyl, am no, am de, and sul fonate groups, and al kyl,
aryl and hetero cyclic aromatic groups which have been substituted with
the foregoing groups. Any pair of two adjacent groups can formtogether

anaromatic ring.) The pyridine derivatives represented by Fornul a
31 will be detailed below The substitutjgg group X can be expressed as
follows according to its chem cal identity

hydr oxi me; eXaBHYR / ort he RCPIRO B #FS sehrrerprt?ﬁ@tedceprPbrmé‘é‘ﬂeer&Haae &boH or

- RCOCH f or éS xylic acid. Further; X can be expressed as -ROH or -CH for
al cohol , $Ff r''R, -NHR, -NRR -RNH[err], -RNHR or -RNRR for am ne; and
-CONRR for imde. In these chem cal synbols representing the substituting
group X, Rrepresents al kyl group, aryl group, and heterocyclic aromatic
conpounds, [ géhwdlak gk ygr oup 19
and aryl group and an aromatic heterocyclic conpound substituted wth

hal ogen at om MWodnCeRyNAHCHE XA/, CHROEr 0 gr oup, carboxyl group, carbonyl group,
am no group, am de group or sulfonate group. Wen a chem cal name contains
a plurality of Rs, the Rs may be the same or different from each other.
When t he substitutin? group X contains an aromatic ring, the ring may be a
five- nmenbBPEMYd 3§lor a ring which H? roducedcﬁfter a benzene ring

3 3

N\

——(CHg,——N N—OH

[Formula 37]

[Formula 38])

(R42-R%47 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate

groups, and alkyl, aryl and hetero cyclic aromatic groups which



has been condensed with the sanme five-nenbered ring, or their derivatives,
or may contain a pyridine ring. The substituting group X preferably

i ncl udes, for exanple, -CHerr]NHerr], -COOH, -CO OCHerr],
-CooCferr]H err], -CONHClerr]Herr], -OH, the 'substituting groups as
represented by follow ng Fornulae 35 and 36, and the substituting groups
containing a pyridine ring as representgd by Fornula 37. Further, when the
substituting group X is triazine or its derivative, the conmpound to be
cont ai ned have tbeenaptbstitagedgenth iviel fdesgoiny gwrappl eAnyx @apoundstwo
represented by the general fornulae as in Fornmulae 38 and 39, or
speci fi cal #¢)a9fd tc GRPBRIFRA Oy EBEBSEIREd By aFor TAMEE 401 8hd 41. Furthernore,
when the substituting group X is a five-nmenbered ring with nitrogen and
oxygen atons, the conmpound to be contained in the antiseize agent

i ncl udes, for ~ exanple, conpounds represented by the general fornul ae as
in Fornulaép%ﬁm”ﬁhégl3. Still, further en the supstituting group X is a
conmpound which results after five- ered ringPwith nitrogen and oxygen
atons has been condensed with i e conpound to be contai ned
in the antiseize agent include
20 exanpl e, the conpoundsg®
[ Formul a 35]

48-0r nul ae 44 and 45.

HSG
(R48_R53 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero !cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an-aromatic ring.)

[Formula 40]) \
SOgNa

SOgNa




-CH err]CHerr]NHCH err]CH err]CH err] OH [ Formul a 36]

[err] [ Formul a 37] [err]

[ Formul a 38] [err] (Rlerr]-Rerr] are
chosen from hydrogen and hal ogen atons, and hydr oxyl, nitro,

car boxyl, carbonyl, am no, am de, and sul fonate groups, and al kyl, aryl
and hetero cyclic aromatic groups which22

21 have been substituted with the foregoing groups. Any pair of two
adj acent §FBEPEL LA }form t oget her an aromatic ring.

[Formula 42}

RSS

(R34-R59 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groﬁps, and alkyl, aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. A;y pair of two

adjacent groups can form together an aromatic ring.)



[ Formul a 39] [err] (R48- R53 are chosen from
hydr ogen and hal ogen atons, and hydroxyl, nitro, carboxyl, carbonyl,

am no, am de, and sul fonate groups, and al kyl, aryl and hetero:cyclic
aromati c groups which have been substituted with the foregoing groups. Any
pair of two adjacent groups can forn1to%Fther an aromatic ring.)

[ Formul a 40] 3 [err]

22 [For nuhaorAfn]ﬁ]la 43] Lerr]

Ffl

RSO

(R60_R65 are chosen from hydrogen and halogen atoms, and
hydroxyl, hitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an aromatic ring.)

[Formula 44].

[Formula 45])
\_7 \=
N N
Now turn to the quinoline derivatives represented by
Formula 32. Of the substitutable groups R3-R10, when RI0 is

substituted with a five-membered ring with nitrogen or oxygen

atoms, the appropriate quinoline derivative includes those



[ Formul a 42] [err] (R54-R59 are chosen
from hydrogen and halogen atons, and hydroxyl, nitro, carboxyl,
carbonyl, am no, am de, and sul fonate groups, and al kyl, aryl and hetero
cyclic aromati c groups which have been substituted with the foregoing
groups. Any pair of two adjacent groups can formtogether an aromatic
ring.) 24 23 [Formul a 43]

[err] (R[err]-Rerr] are chosen from hydrogen and hal ogen
atons, am@Pregentedy by ﬁmﬂrGeneéﬁtxﬁqﬂmuléaﬁbéhy§5 BEormyd 2 Aft der. diiten

ulfonate groups and a ar nd, hetero c clic ar.onmatic ups, whi ch
have been Rsubéf Pst‘iﬁsédt\‘/htfaﬁ Y f%PéEBFhU”g‘r“c?u& U ‘gﬁﬁh of Pg\%&) j acent

groups CaqftggﬁgtQQ%ghﬁgmégkéH‘¥EHd fdﬂ“%)trogen or oxygen atoms has

been condensed with a benzene ring, the appropriate quinoline

derivative includes those represented by the chemical formula

such as Formula 47.

[Formula 46]

(R66_R73  are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an aromatic ring.)

(Formula 47]



[ Formul a 44]. [err] [ Formul a 45]
[err] Now turn to the quinoline derivatives represented by
Formula 32. O the substitutable groups R err]-Rerr], when Rerr] is
substituted with a five-nmenbered ring with nitrogen or oxygen atons, the
appropriate quinoline derivative includes those
24 represented by the general fornula s3&h as Fornula 46. O, when RI10 is
substituted with a substituting group X which is produced after a
five-nembered MPRg PNFEALREt A85EHABY oxYRURIESANGRE PYs 2¥en EUiddse with a
benzene rin the appropriate quinoline derivative jncludes.thos
represente fsteﬁgschaerﬁ) %lfﬂfng'r Fo VAR QM m’JfaJ '1ve9 ["ﬁ?ﬁ‘nuﬁée 46]
substituting group X of the pyridine derivative represented by
Formula 3 1is another pyridine derivative. The phenanthroline
derivative represented by Formula 34 (Formula 4) 1is derived
after the substitutable groups R4 and RIS of a pyridine
derivative represented by Formula 33 have been combined to form
a ring between then.
The diketone compound (ligand) to be used in this iavention
includes 1,3~diketone represented by following Formula 48, and

1,5-diketone represented by Formula 49.

{Formula 48].

(R27-R29 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero cyclic aromatic groups which

have been substituted with the foregoing groups..)

(Formula 49)



[err] (Rlerr]-Rerr] are chosen from hydrogen and hal ogen atons, and
hydr oxyl, nitro, carboxyl, carbonyl, am no, am de, and sul fonate groups,
and al kyl, aryl and hetero cyclic aromatic groups which have been
substituted with the foregoing groups. Any pair of two adjacent groups can
formtogether an aromatic ring.) [F05gula 47]

[err] 25 The pyridine
derivative represented by above Fornmula 33 represents a pyridine

derivativ@74uhi2h ades cesbNedfrodeRydbbgen Sust | hloggn graugpsX oknd he
pyridi ne derivative represented by Fornula 3 is another pyridine

deri vat i wgdréhel phenamt,. hcekbmeyl derirbaty Ve awigpresentded oyd sidfopnhbe 34
(Formula 4) is derived after the substitutable groups R14 and R15 of a
pyri di ne 95@8PiSyapnded HepredditlednBy DEbR Il & 33 Ch3VERBREH TOMBENEBLED form

[ bet th . he, di ket d (li d) ta b d
i s nvatiiFo e nE¥ R et e B Hbi e IPEHP BLLhAEA Y {01 GiRg CFoF ARl a 48
and 1, 5- gJ KelQpeqf S LN 88 fYe SRR 2a % romatic ring.)

When at least any one of the substitutable groups R27-r29
in above Formula 48 is a heterocyclic aromatic compound, at
least either one of the substitutable groups R27-R29 is a
compound represented by Formula 50 (flan) or Formula 51

(thiophene).

(Formula 50)

{Formula 51]

S
The compound represented by above Formula 49 in which two

adjacent groups form a ring between them includes compounds

represented by Formula 52.



[ Formul a 48] [err] (R27-R29 are chosen
from hydrogen and hal ogen atons, and hydroxyl, nitro, carboxyl, carbonyl,
am no, am de, and sul fonate groups, and al kyl, aryl and hetero cyclic
aromati c groups which have been substituted with the foregoing groups.)

[ Formul a 49] 2 [err]

26 (Rlerr]-Rerr] are chosen fron1hydroaen and hal ogen at ons, and
hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sul fonate groups,
and al kyl ,(F2rprlang? hetero cyclic aromatic groups which have been
substituted with the £gFegoi ng groups. Any pair of t adj acent groups can
formtogether an aro y ng. ) When at | es one of the
substi tutabl e groupsg in g@pbove Forgula 48 i9 ¢rocyclic
aromati ¢ conpound, at #4t eithfr one of e substl e groups R27-R29
Is a conmpound represet 3y Fo la 50 (fl R pba 51 (thi ophene).

The ligands contained in antiseize agents are various in
kind as indicated above, and they may be added alone or in
combination. The ligand, when added,into a coated magnetic layer
or into a backcoat, may be chemically coupled with the antiseize
agent.

The magnetic recording medium to which this invention
applies is not limited to any specific conformation, and may
have a magnetic layer which results‘from coating or depositing.
When the magnetic layer is prepared by the former method, that
is, prepared from a paint including a magnetic powder and a
binder, the above antiseize agent may be applied on the top of
the magnetic layer or added into the magnetic paint.

When the antiseize agent is applied on tﬁe surface of the
magnetic layer, it is preferably adjusted to give 10 mg to 10 ¢
for every 1 n2 of the magnetic layer.

When the antiseize agent is added into the magnetic layer,
it is preferably adjusted to give 0.2-20 weight parts with

respect to 100 weight parts of magnetic powder. If the added



[ For mul a 50] [ Formul a 51] The conpound represented by
above Fornmula 49 in which two adjacent groups forma ring between them
i ncl udes conpounds represented by Formula 52.

27 [Formul a 52] [err] The |igands contai ned
In antiseize agents are various in kin? as indicated above, and they may
be added al one or in conbination. The IN"gand, when added into a coated

TRONeL ! C AL o3 chB! £l AAGECRFLn e T 108 CORIH Al CovR! Efh 1L ohne
of adherence of burnt matters on a magnetic head would be
unsatisfactory. If the added amount of the antiseize agent is,
on the contrary, more than above, the resulting magnetic
recording medium would have a poor running performance, the
dispersibility of magnetic powder would be reduced, and thus a
good electromagnetic conversion could not be obtained.

When the antiseize agent is added into a magnetic paint to
be coated, it is preferred to use, in combination, a.titanate
coupling agent or carboxylic acid to prevent adherence of the
ligand to magnetic powder. The ligand, because of its complex-
forming propérty in the presence ;of metal ions, combines or
adheres to mégnetic particles contained in the magnetic layer to
produce a complex,

When the 1ligand combines with or adheres to magnetic
particles to produce a complex therewith, it can not form a
complex with metal oxides adhered to a magnetic head, and hence
it loses a cleaning activity towards the metal oxides.

When, under these circumstances, a titanate coupling agent
or carboxylic acid is allowed to coexist with the antiseize
agent, these compounds adhere more readily to the surface of
magnetic particles than does the ligand, and thus they prevent
the adherence of ligand to the magnetic .particles; They
therefore effectively contribute to the complex formation of

ligand with metal oxides on a magnetic head.



The magnetic recording mediumto which this invention applies is not
limted to any specific conformation, and nay have a nagnetic |ayer which
results fromcoating or depositing. Wen the nagnetic |ayer is prepared by
the former nethod, that 1is, prepared froma paint including a nagnetic
powder and a binder, the above antiseigg agent may be applied on the top
of the magnetic |ayer or added into the nagnetic paint. When t he
anti sei ze agenk,Ls j op; ur .of t KC. | aye it is
preferably adj 32% e(ﬁgtggggtleesde ?bE%%%o ‘I@&’S“Q‘ oramge\?et??g‘%?%%srr?x%éo%%dtes
magnetic @)@k containWi@n hBgsantdpgei gge agant ahﬁncﬂddﬁﬂoédﬁ&et hgsdmgneti c

|l ayer, it is preferably adjusted to give 0.2-20 weight parts wth Trespect
to 100 weighbopaiis afcidagastér, pavger. tdrddmgladdegdroxyl and alkyl

28 anount of the antiseize agent is |less than above, its inhibition of
adher ence foupgr ntItmtinetsden afangretang lheadconpduddbe rapresensédictyry. |f
the added anmount of the antiseize agent is, on the contrary, nore than
above, thEXEYHPEI 3d-PrAgnEhe ctifaralradi SR MEAGURAIRBEI @5 1Hagelliedorare

[ f e, .. th ' Lbiljt ti wd ld b
educed, Dk (I L UGBAS citBe L FORRAREL 3 ABROEF S ono kol B Hbt WHER IR ai ned.

Wh th ti Seli i i [ [ st b ted, it
P L1 SgRRLLCyOEI I SOOI NG 2 RSP, g DR GRS

is preferre
car boxyl i gaAed.t 0 prevent adherence of the

[Formula 53)

Hy [ ﬁ
Heo——G——0——T——0—C——C, Hss
T w | .
{Formula 54] ~ .
[ N
HaG—C—0—T—}-0 'rI‘ o——P—{—o———oaH”)
H
OH
- 483
[Formula 55]
7
c———\ [ 0 o ]
I |
/Tn-——o—llv—o—P Cathrr)
c——0 OH




ligand to magnetic powder. The |igand, because of its conplex- formng
property in the presence of netal ions, conbines or adheres to nmagnetic
particles contained in the nagnetic |layer to produce a conpl ex. When
the ligand conbines with or adheres to magnetic particles to produce a
conplex therewth, it can not forma conplex with netal oxides adhered to
a magnetic head, and hence it |loses a 3jeaning activity towards the neta
oxi des. When, under these circunstances, a titanate coupling agent

or carboxylic acid is allowed to coexist with the antiseize agent, these
conpounds adhere nore readily to the surface of nagnetic particles than
does the [fﬁ%ﬁﬂ? aRd t hus they prevent the adherence of Jligand to the
magnetic particles. TheyCtherefore effectively contrizbute to the conpl ex
formation of ligand with fgetal oxides on;a magnetic head.

29 The preferre&gCFfa@afeOCﬁuﬁﬂidg—aééhf—CQHkp e@Hcjonmpounds  whi ch
contain at l|east any ore of ampo, ‘phosphat 2estq{, carboxylic
acid ester, acyl, carbonyl, hydroxyl and al kyl groups. It includes, for
exanpl e, compounds represented by Fornulae 53-57. The titanate coupling
agent as specified here not only inhibits the conbi nati on/ adherence of

ligand wi gRbimurdmasgnetic particles, but enhances the dispersibility of
magnetic powder. Hg ’

C,H,—NH,

Xz

chcor.{oczm \

Thes-.e titanate coupling agents may be used alone or in
combination, .

For a titanate.coupling agent to be added into a magnetic
layer, it is only necessary to add it to a magnetic paint while
that paint is being prepared. What is important during this
operation is to add the titanate coupling agent before the
addition of a ligand. To be more specific, a titanate coupling
agent is combined with a magnetic powder, binder and organic
solvent, and kneaded for dispersion. Then, to the mixture is
added a ligand. Or, the magnetic powder has been pretreated with
the titanate coupling agent, and this pretreated magnétic powder -
is mixed with a binder and organic solvent, and kneaded for
dispersion. To the resulting mass is added a ligand.

Addition of the titanate coupling agent to the magnetic

layer preferably takes place to give 0.2-20 weight parts of



[ Formul a 53] [err] [ For mul a 54]

[err]
30
[err]

[ For nul a 55] [err]

[ Formul a 56] [err] [ Formul a 57]

31

titanate coupling agent with respect to 100 weight parts of
magnetic powder. If the added amount of the coupling agent was
less than above, the agent could not sufficiently inhibit the
adherence of ligand to magnetic particles, and thus the
preventive activity of ligand against accumulation of burnt
matters on a magnetic head would be impaired. Further, the
dispersibility of magnetic powder would not be sufficiently
improved. If the added amount of the titanate coupling agent is,
on the contrary, more than above, a majority of the functional
groups of the coupling agent would remain intact without
undergoing reaction with the binder and magnetic particles, and
those unreacted functional group% interact each other, to
interfere with the dispersibility of magnetic powder. More
preferably, the coupling agent is added at 1.0-5.0 weight parts
with respect to 100 weight parts of magnetic powder.

Any carboxylic acid may be used as long as it has a pKa of
6 or less, and it includes, for examble, saturated fatty acids

such as formic acid, acetic acid, propionic acid, acetic acid,

valeric acid, caproic acid, enanthic acid, caprylic acid,

peralogonic acid, capric acid, undecylic acid, lauric acid,

tridecylic acid, myristic acid, pentadecylic' acid, palmitic

acid, heptadecylic acid, stearic acid, nonadecaic acid, arachic

acid, and behenic acid, unsaturated fatty acids such as acrylic

acid, crotonic acid, isocrotonic acid, undecylenic acid, oleic
acid, elaidic acid, cetraric acid, erucic acid, brasidic acid,

sorbic acid, 1linoleic acid, 1linolenic acid, and arachidonic



These titanate coupling agents may be used alone or in conbination.

For a titanate coupling agent to be added into a magnetic layer, it is
only necessary to add it to a magnetic paint while that paint is being
prepared. What is inportant during this operation is to add the titanate
coupling agent before the addition of a ligand. To be nore specific, a
titanate coupling agent is conbined wiih a nagnetic powder, binder and
organi ¢ solvent, and kneaded for dispersion. Then, to the mxture is

added a |agiahd. d{¥arboxg liagnetide pawder s hias dyedn fatatyr eadists wstdh tbe
titanate coupling agent, and this pretreated nagnetic powder is mxed with
a bi nder axalior gaiide salorin acidd lkneadetc fagid,digdpsprsionacit taddpPiesul ting

mass is added a |igand. . Addition of the titanate coupling,agent to
the magnef$td: | BYRTLIG P ehdibl FUPekES AFite @GeyRrYe @c3d20 ARG g%gﬁba afts of

31 ' | i .t h 0 ' . i
powdor . 1 oo SHtuosiath: BraeneSERoEheh i e ALy PRES, Rhan ROV T

agent coulydh not SUfd | 'derttu'mmiieh@a@ka,tQfomfme][ﬁ%%begyiicgwdfso gaggnetic

particles, and thus the preventive activity of |igand against accumul ation
of burnt apBpheRsLiN & iMRINebbathen Wosild] had FRAkbRERa Y tdgd, tahe

di spersibility of magnetic powder woul d not be sufficiently
tricarboxylic acids such as citric acid.

Particularly oleic acid and myristic acid are useful
because they have also a lubricating activity. Those carboxylic
acids may be used alone or in combination.

' When the carboxylic acid is added into a magnetic layer, it
is preferred to add 1-3 weight parés of it with respect to 100
weight parts‘of nagnetic powder.

The titanate coupling agent or carboxylic acid compound may
be combined with an antiseize agent which is added into a paint
to be made into a magnetic layer, '‘or with an antiseize agent
which is applied on the surface of a magnetic layer prepared by
coating or deposition. However, as the adherence of a ligand to
magnetic powder must be most acutely avoided when the ligand is
added into a paint to be made into a magnetic layer, addition of
the titanate coupling agent or carboxylic acid to an antiseize
agent will be more effective when the antiseize agent is to be
put into a paint.

Further, when a ligand is added into a paint to be made

into a coated magnetic layer, the organic salt of the above

described ligand, especially of a compound with a pyridine



i nproved. |If the added amobunt of the titanate coupling agent is, on the
contrary, nore than above, a majority of the functional groups of the
coupling agent would remain intact without wundergoing reaction with the
bi nder and magnetic particles, and those unreacted functional groups
interact each other, to interfere with the dispersibility of mgnetic
powder. More : preferably, the coupling agent is added at 1.0-5.0 weight
parts wth respect to 100 wei ght parts of nagnetic powder. _ Any

car boxyl i cSkRieFoRag et @d BSTE ohigadd MeYhBR USasKa PEFaUSe ot Qhedddanfd |t

i hcl udes, f e | e, saturat fatty acids ., sych as formc .acid, acetic
acid, pr op“l'g#]]i ca)égg?a, 1‘?’a'°'cs‘ett’|°caai\1 - Leardingr RESXE1 0TOVELRF bi éheaglil(?,angn%i’hi c
acid, capry}d cid, et al i 4 ivGl, I, €1« ACA e i cid,

| auric ac%{%ié,&dtaer iadesg%i g?ag?ggl&fr iqfs\itti%c caag?g,&yglecntg%l(ekcy"fhlngaglixcgi, %83 mtic
acid, hept gglecy/|toCagei g5 S1QBFH6a Gl agRaRARCAI faghede Bi@Ghi qn aghd, and

behenic acid, unsaturated fatty acids such as acrylic acid, crotonic acid,
i socrotoni casej d, thimdetybeidac iagi d,agenei C carisd, € ai dace achd, reducadi Cc
acid, erucic acid, brasidic acid, sorbic acid, linoleic acid,

| i.nol eni ¢ dhgpersibapdty aramchiidsnilobricating. activity disturbed, and the

32 acid, _dicarboxylic _acids wth saturated ,fatty acids_ such as
oxal i ¢ aci 8TipdBiiccaefbicieptcrhinadstde dpuehrit CFG2sedi piius atha,
pinelic acid,,..subecri acig azelaic _acid an sebacic acid,

i car boxy| FE° TS RePRREhaba, PG § ey abrbs Ciiwelce:

As a countermeasure for this problem, an organic acid salt
of the ligand is applied orito the surface of a magnetic layer,
or is added into that layer. Then, the ligand, instead of
forming a salt with carboxylic acid;which has been added thereto
as a lubricaht, allows the lubricant to smoothly move towards
the surface of the magnetic recording medium. This helps the
frictional coefficient of the magnetic layer to be maintained at
a low level. As seen from this, the‘'organic acid salt of ligand
not only readily reacts with metal oxides on the surface of a
magnetic head to form a complex, but helps to maintain the
lubricating activity of the lubricant.

Accordingly, when a magnetic recording medium is allowed to
hold an organic acid salt of ligand therein, it will prevent
generation of burnt matters on the surface of a magnetic head,

and have an excellent siill endurance even when the contact time

or the scan speed is lengthened or increased.



mal eic acid and fumalic acid, aromatic dicarboxylic acids such as phthalic
acid, isophthalic acid, and telephthalic acid, and tricarboxylic acids
such as citric acid. Particularly oleic acid and nyristic acid are
useful because they have also a lubricating activity. Those carboxylic
acids may be used alone or in conbination. When the carboxylic acid
is added into a nmagnetic layer, it 1is pgeferred to add 1-3 weight parts of
it with respect to 100 weight parts of nagnetic powder. The titanate
coupl i ng agengp®r @@iab%yl ia¢iacCi dagenpeend] PRynd beiieQiRkbpedenbdd ase
antiseize agent which is added into a paint to be nmade into a magnetic

| ayer, ' ®ipwicitimn dertiivediizesagepteseantiesh hiys fayiplowénlg oRotinel susd acer of a
magnetic |ayer prepared by coating or deposition. However, as the

adher encéhefeaof i pianentgenpedfrctviat LyoadesP RPN tBd hpstoraedeeby- avoi ded when
the ligand is added into a paint to be nmade into a nagnetic | ayer,
addition of the titanate coupling agent or carboxylic acid to an antiseize
agent VMIIFOb% gorisfffective when the antiseize agent is to be put into a
paint. (FOTMEL2 3L  when a ligand is added in o,a paint to be made into
a coated magnetic | gyer, the organic salt of the\above described |igand,
especially of a compound with a pyridine

33 skeleton and t or re |i gahd= be usgd, b&cause such |igand

2| R*COO~

1)

/
N\,

RH

R‘l&

(where RI1-R18 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two
adjacent groups can form together an aromatic ring. *

R* is chosen from alkyl group which has been substituted
with hydrogen or halogen atom, or hydroxyl, nitro, carboxyl,
carbonyl, amino, amide, or sulfonate group, aryl group which has
been. substituted with hydrogen or halogen atom, or hydroxyl,
nitro, carboxyl, carbonyl, amino, amide, or sulfonate group, and

alkyl group coupled with a heterocyclic aromatic group.)



wi |l adhere less to a lubricating agent. However, the ligand may produce a
salt by reacting with carboxylic acid which has been added to act as a

| ubricating agent in a magnetic layer. In that case, the |lubricating
agent comnes to have a reduced dispersibility, and its |ubricating
activity disturbed, and the frictional coefficient of nmagnetic |ayer is

i ncreased. Thus, the resulting product 35I| have a poor still endurance.
As a counterneasure for this problem an organic acid salt of the Iigand

i s applied{pntrmltan69surface of a magnetjc layer, or is added into that

| ayer. Then, the ligand, instead of formng a sal+ with carboxylic acid

snoot hl y nove towar
helps the frictio
at a low level. As

only readily reactsf with i [ of a magnetic head to

forma conpl ex, but} hglps/to mai [ [ g activity of the

| ybricant . Ack &Y j i B iumis allowed
to hold an organiclacid N i ¢f el ift will prevent
generation of burnt \matte ace Qf a magnetic head, and have an

excel lent still endukanges even

| engt hened or increased. 34

(where R}9-R26 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro , carboxyl, carbonyl, amino, amide, and
sulfonate groups, and alkyl, aryl and heterocyclic aromatic
groups which have been substituted with the foregoing groups.
Any pair of ‘two adjacent groups can form together an aromatic
ring. |

R* is chosen from alkyl group which has been substituted
with hydrogen or halogen atom, or,hydroxyl, nitro, carboxyl,
carbonyl, amino, amide, or sulfonate group, aryl group which has
been substituted with hydrogen or .halogen atom, or hydroxyl,
nitro, carboxyl, carbényl, amino, amide, or sulfonate group, and .

alkyl group coupled with a heterocyclic aromatic group.)

The organic acid which produces a salt in combination with
a ligand is not limited to any specific acid, as long as it has
a pKa of 3 to 7. The above-described carboxylic acid or the same

monocarboxylic acid as used for the lubricating agent may be

used.



The organic acid salt of ligand includes those of bipyridine derivatives
represented by follow ng Formula 58, or those of phenantrene derivatives
represented by Fornmula 59. [ Formul a 58] [err]
(where R err]-Rerr] are chosen from hydrogen and hal ogen at ons, and
hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sulfonate groups,
and al kyl, aryl and heterocyclic aromati%e groups which have been
substituted with the foregoing groups. Any pair of two adjacent groups can

form toget ner AR AT sEhBdsats of RidSLnaseRiteomatyl oraugauhi ch

has been substituted wth drogen or ogen atom ydr oxyl nitr

car boxyl , na&@dthenylayead s  agi dgpwéd syhf ot es@ffouR, &f Yh g{a@m@t\ml ch has
been substltuted mnth hydrogen or hal ogen atom or hydroxyl, nitro,

car boxyl , lapgbomyien awi iw,adaeiddéntortisuimagnat ec grayep, ahs a@dﬂ@longrtoup

coupl ed with a het erocyclic aromatic group.)

35 [ Forntha ngnetic layer preferably takes place at 0.3-20 w eight
parts with respect to 100 weight parts of magnetic powder. When
it is applied on the surface of magnetic layer, its content is
preferably adjusted to give 10 mg to 10 g of it for every 1 m2
of magnetic layer. If the added or applied amount of the organic
acid salt of ligand was less than above, its inhibitory effect
against adherence of burnt matters on a magnetic head would be
unsatisfactory. If the added or applied amount of the organic
acid salt was, on the contrary, mo;e than above, the resulting
magnetic recérding medium would have a poor running performance.

On the other hand, when the magnetic recording medium has a
deposited magnetic layer, that is, the magnetic layer consists
of a metal-plated magnetic film, it is preferred that on the
magnetic layer is formed a carbon film which is then coated with
an antiseize agent. The addition of the antiseize agent is
preferably so adjusted as to give the same effect as in the
coated magnetic layer .

Further, when the antiseize agent is applied on the surface
of carbon film, at least any one conmpound containing phosphor
chosen from following Formulae 60- 63 may be combined with the

antiseize agent, in addition to a ligand.



[err] (where R err]-Rerr] are chosen from hydrogen and hal ogen
atons, and hydroxyl, nitro , carboxyl, carbonyl, am no, am de, and
sul fonate groups, and al kyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two adjacent
groups can formtogether an aromatic ring.. R* is chosen from al kyl
group whi ch has been substituted wth h% rogen or hal ogen atom

or hydroxyl, nitro, carboxyl, carbonyl, am no, am de, or sulfonate group,
aryl group(mumiian@as} been substituted with hydrogen or hal ogen atom or
hydroxyl, nitro, carboxyl, carbompb—sagi no, am de, or sul fonate group, and
al kyl group coupled with a hetergéxﬁ;ic aomatic group.) The organic
acid which produces a salt in combi Qom0 a ligand is not limited to

any specific acid, as long as it g__aPKa of 3 to 7. The above-descri bed
carboxylic acid or the sane nono rboi?lic acid as used for the

lubri catingyp@eNtrItaK3Re rSeHosen from hydrogen and halogen atoms, and
hydroxyl, mitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl and aryl groups and heterocyclic aromatic

compounds which have been substituted with . the foregoing

groups.)

[Formula 61}

(vhere R33-R35 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl and aryl groups: and heterocyclic aromatic

compounds which have been substituted with the foregoing

groups.)

OT:\-‘"

[Formula 62]

R%—s
37
R S—P
Rse——s/

(vhere R36-R38 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate

groups, and alkyl and aryl groups and heterocyclic aromatic



36 The organic acid salt of ligand is added into a coated nagnetic
| ayer, or is applied on the surface of a magnetic |ayer. Wen it is added
into the nmagnetic layer, its addition to the magnetic |ayer preferably
takes place at 0.3-20 weight parts with respect-to 100 wei ght parts of
ragnetic powder. When it is applied on the surface of magnetic |ayer, its
content is preferably adjusted to give3B ng to 10 g of it for every 1
nmMerr] of nmagnetic layer. If the added or applied anount of the organic
aci d salt cohpbi@iNd whash! €88vd N D0 skt Buddti Qi 1@r Y Gkl €Gh g(gpd st
adherence of burnt matters on a magnetic head woul d be Unsati sfacto y. If
t he addedgopupppl i ed anmount of the organic acid salt was, on the contrary,
nore than above, the resulting magnetic recordi ng nmedi um woul d have a poor
runni ng performance. On the ot her hand, when the magnetic recording
medi um has a deposited nagnetic |ayer, that is, the nagnetic |ayer
consists [BPrBUkRtE]- pl ated magnetic film it is preferred that on the
magnetic layer is formed a carbonRP+m-@hi ch,ds then coated with an
antiseize agent. The addition of the ant}se%%e agent is preferably so
adjusted as to give the sane ef f &t asOrm,Rge coat ed magnetic | ayer
Further, when the antiseize agent g4 (fe n the surface of carbon
film at |east any one conpound contai ning phosphor chosen from follow ng
::_or rruljae G@hebd R corbionedew thohhBydAsddSaire RA9¥kn aRomsldi §ion to a
i gand.

g hydroxyl, nitre, carboxyl, carbonyl, amino, amide, and sulfonate

groups, and alkyl and aryl groups and heterocyclic aromatic

compounds ° which have been substituted with the foregoing

groups.) :

Although it is permissible to allow a coated magnetic layer
to hold such phosphor-containing compound, it is more practical
to apply it on the surface of a deposited magnetic lajer.

An antiseize agent may be added to a backcoat on the
surface of a non-magnetic support, that is, on the surface
opposite to that upon which a magnetic layer has been formed,
regardless of whether the magnetic layer contaihs the same
antiseize agent or not. In this case, similarly to above, the
antiseize agent may be coated over the surface of the backcoat
layer, or added into the backcoat layer. Generally, a magnétic
tape is wound around a reel to be placed into a cassette.
Accordingly, when the antiseize agent is put to a backcoat
layer, that agent is transferred to the friction surface of

magnetic head. Thus, it has the same effect in preventing the



37 [Formul a 60] [err] (where Rerr]-Rerr]
are chosen from hydrogen and hal ogen atons, and hydroxyl, nitro, carboxyl,
carbonyl, am no, am de, and sulfonate groups, and alkyl and aryl
groups and heterocyclic aromatic conpounds which have been
substituted wth the foregoing groups.) [ Formul a 61]

[err] (where Rlerr]-Rerr] are chosem%rom hydrogen and hal ogen atons,
and hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sul fonate
groups, ageherlakybn ad baryt mgradps adwl deeserocCyalpeC i@r GiAEhC the
conpounds which have been substituted with the foregoing groups.)
[ Fornul a 6@jtiseize agent has been put to [tdyer |magnetfgphdrgeR| eritle- Riterr]
are chosen from hydrogen and hal ogen atons, and hydroxyl, nitro, carboxyl,
carbonyl, Bhisige éﬁweﬂl '“aaYncPGSLH“fto 8t &heghagkroat afqgtheKine Ar@PogEyen

groups a”Qs.ﬂ?E%589¥§é W en %n%% %pplled onto or added into a magnetic

layer.

The materials required for preparation of non-magnetic
suppéft and magnetic layer, that is, the necessary elements of
the magnetic recording medium of this invention are not limited
to any specific kinds, and may include any previously known
compounds. .

To cite a feﬁ for illustration, the non-magnetic support or
a film base is preferably made of éolymer materials represented
by polyestérs such as polyethylene telephthalate and
polyethylene~2,6-naphthalate, polyolefins such as polypro
pylene, celluloses such as cellulose triacetate and cellulose
diacetate, vinyl resins, polyimides,'polyamides, polycarbonates,
and the 1like. The non-magnetic support preferably has a
thickness of 1.0-100 um, or more preferably 2.0-70 pm. It may be
made of a rigid material including metal plates such as aluminum
alloy, glass plates, and ceramics. In this case, the surface of
film base may be so treated as to presént with an oxide membrane
or Ni-P membrane as with almite treatment to be hardened.

When the magnetic recording medium has a coated magnetic
layer, the magnetic layer is produced after a magnetic paint
composed of a magnetic powder and binder has been applied onto

the non-magnetic support. The magnetic powder includes y-Fe303,



38 conpounds whi ch have been substituted with the foregoing groups.)

[ Formul a 63] [err] (where Rerr]-Rerr] are
chosen from hydrogen and hal ogen atons, and hydroxyl, nitro, carboxyl,
carbonyl, am no, am de, and sul fonate groups, and al kyl and aryl groups
and heterocyclic aromatic conmpounds which have been substituted wth
the foregoing groups.) Al t houghoit is permssible to allow a
coated magneti'c layer to hold such phosphor-containing conpound, it is

nore practdiogl, bbetRPPlde idonBBuhde SHITY a6S 0qf aadderes | ech mgitaihengayer.
An antiseize agent nmay be added to a backcoat on the surface of a

non- magnet-Fe29gppoce;cditatinisg oRejdye surdrahelidgposenppundst hat upon which
a magnetic |ayer has been forned, regardless of whether the magnetic |ayer
cont ai ns ¢ddadawdy anfpa@s zendgdin3Odr mtd PRides swhask, aspninrgdugedo
above, the antiseize agent may be coated over the surface of the backcoat

| ayer, ordHdde§rPAt B2f nRePhAddOLRdl &9eFOnERHRr AG yOT MORFyHALALS SHPR i s

wound around a %Eel to he pkaced into a cassette. Accordingly, when the
anti sei ze*adé&it °Ps Pt Blo §%Backcoat

Further, it may include ferromagnetic metal powders
including metals such as Fe, Co and WNi, and alloys, iren
carbides and iron nitrides such as Fe-Co, Fe-Ni, Fe-Co-Ni, Fe-
Co-B, Fe-Co-Cr-B, Mn-Bi, Mn-Al, Fe-Co-V, PFe-Al, Fe-Ni-Al, Fe-A
1-P, Fe-Ni-Si-Al, Fe-Ni-Si-Al-Mn, Fe-Mn-Zn, Fe-Ni-Zn, Co-Ni, Co-
P, Fe-Co-Ni-Cr, Fe-Co-Ni-P, etc. '

These ferromagnetic powders :can be obtained after the
oxides, hydréxyl compounds, inorganic salts or organic salts of
above metal elements have been reduced in a redhcing atmosphere,
or through moisture. During the manufacturé of a ferromagnetic
metal powder, an appropriate amount 'of light metal element such
as Al, Si, P, B, etc. may be added to prevent incineration of
the powder during reduction reaction or to maintain a desired
shape of the powder.

After reduction, the powder may be immersed in an ﬁrganic

- solvent and dried, immersed in an organic solvent and exposed to
a blowing of oxidizing gas for dryness, or exposed, without the
use of an organic solvent, directly to a blowing of oxidiziﬁg
gas whose partial pressure has been adjusted, so that it may
develop a thin oxide film upon its surface, thereby acquiring,

stability to oxidation. The oxide membrane formed on the surface



| ayer, that agent is transferred to the friction surface of nagnetic head.
Thus, it has the sane effect in preventing the
39 generation of burnt matters as does a tape in which the antiseize
agent has been put to the magnetic |layer. The an tiseize agent nmay be put
to the backcoat at the same proportion as is required when it is applied
onto or added into a magnetic | ayer. 41 The materials required for
preparation of non-magnetic support and magnetic layer, that is, the
necessary mhenemitaiof, inhaddagheti tor etor domgtime@nummetat hos lahvent aen are
not limted to any specific kinds, and may include any previously known
conpounds descrlbeﬁoaépye,aA¥€w§#(an| Mdst BBt i By, BheS ndr--ndgnetide gdpport
a f|Inkba€ Qreferabl made olymer materials represented by
poI yesters 'ucT'FF ‘gjlelsﬂylﬁ e %€ I“epﬁ"[’haﬁtft and

bol Yoyt ene- 2 gt i ¢89! YT HOPcoBE i Mner Ol YLD PYL SN

cel | ul oses such as cellu ose fiacetate i"ac

resins, polyiei des aeewamr@eﬁa egky&agdfm%t ﬁ§y 1mdmteh%ekaé%a1ﬂ¥qa
non- magneti ¢ support pre? erably has a thickness of 1.0-100"[err]m or nor e

pr.ef erabl y farDi /), [1er hekayéndBye ake Hodei®é fndliudied MBS ewdalyd nglquding
netal plates such as alum num alloy, glass plates, and ceramcs. In this
case, the $uypéadvarigh ferritdaséromnyibe fortiteat etlcian depr dserdndriltedan
oxi de nenbrane, .
ferrite. To it may be added Co-Ti, Co-Ti-Zn, Co-Ti-Nb, Co-Ti-Zn
~-Nb, Cu-Zr, Ni-Ti, etc., to adjust the coercivity of the powder.

The magnetic powders may be used alone or in combination.

The magnetic powder is prefe:‘:ably so treated as to give
following sizes. ;

The speéific area of a particle is preferably 30-80 ml/gq,
or more preferably 40 -70 m2/g. The magnetic powder whose
specific area is in above range has very fine particles, and the
recording medium made therefrom allows a high-density and low-
noise recording.

Particularly when the magnetic powder is needle-like in
shape, the needle preferably has a long axis of 0.05-0.50 pm and
an axis ratio of 2-15. If the needle had a long axis below 0.05
um, the resulting powder would not readily disperse into a
paint, while if the long axis exceeded 0.50 pm, the .magnetic.
tape made therefrom might give a big noise. Purther, if the
needle had an axis ratio below 2, the orienting property of the

nmagnetic powder would be reduced, and the magnetic tape made

therefrom might give a reduced output. On the contrary, if the



or Ni-P nenbrane as with almte treatnment to be hardened. When t he
magneti c recordi ng nmedium has a coated nagnetic |ayer, the nagnetic |ayer
is produced after a nagnetic paint conposed of a nagnetic powder and

bi nder has been applied onto the non-nagnetic support. The nagnetic powder
I ncludes y-Fe[err](err], 40
Fe[err](err], bertholide conpounds of W2Fe[err]Oderr] and Fe[err]derr],
Co-containing y-Fe[err]derr], Co-containing Fe[err]Jerr], bertholide

conpounds neeile Carad Comt aixiisNgratideleqeeb@ @ rlis,andhe Falfflckber¢dpe and
oxides which are produced after CrJerr] has been allowed to contain
one or noitdepefiim woudkd ghwe e reS8bcefequtfiut éhca short wkubtheige. it nmay
include ferromagnetic netal powders including netals such as Fe,
Co and N, %R e dpgnetic oppwdesr disdesnansed roh fliake desrsuveh wse Fe- Co,
Fe-Ni, Fe-Co:Ni, Fe- - Fe- Co- Cr - B, -Bi, Mh-Al, Fe-Co-V, Fe-A,
Fe-Ni- Al , £8kR p&‘%f%raﬁgig g 9A‘1§:fa“lfet-erﬁi of; OaPlafS pELMATE, 2 E8iRkoETS
Co-N, Cous B, ofe:Ce- Nim &, Fe-Co-Ni-P, etc. These ferromagnetic
powder s cgrﬁ be oﬁtoeg?nyg after the oxides, hydroxyl conpounds, inorganic
Sal ts or O ganiRe Spiéferved ABAYEN NBE Aok CURIL S BRYe DEENL [ eghipesh L @

e

reduci ng at nosphere, or through noisture. During t manuf acture of a
f erronagnetirnetertald phid&nesandepyrioedi abovanvery @flchilgbéq metel elenent

such as A, Si, P, B, etc. may be added to prevent incineration of
measurements performed on 100 or more samples chosen at random
from microphotographs taken by electron microscopy.

The binder to be added to the magnetic layer of this
invention includes publicly known thermoplastic resins,
thermosetting resins and reaction;type resins which have been
used as a ‘binder of the magnetic recording medium, and
preferably has a molecular weight of 5000-10000.

~ The thermoplastic resin includes polymers or copolymers
composed, as’ pdlymerization units,' of vinyl chloride, vinyl
acetate, vinyl propionate, vinyl alcohol, maleic acid, acrylic
acid, ester acrylate, methacrylate, ester methacrylate,
vinylidene chloride, acrylonitrile, methacrylonitrile, stylene,
methylstylene, butadiene, ethylene, vinylacetar, vinylbutyral,
vinylpyrrolidone, etc. To put it in concrete terms, it includes
copolymers of vinyl chloride and vinyl acetate, of vinyl
chloride and vinylidene chloride, of vinyl chloride and
acrilonitrile, of ester acrylate and acrilonitrile, of ester
acrylate, vinyl chloride and vinylidene chloride, of vinyl

chloride and acrylonitrile, of ester acrylate and acrilonitrile,

“



t he powder during reduction reaction or to nmaintain a desired shape of the
powder . After reduction, the powder nmay be imersed in an organic
solvent and dried, imersed in an organic solvent and exposed to a bl ow ng
of oxidizing gas for dryness, or exposed, without the use of an organic
solvent, directly to a blowi ng of oxidizing gas whose partial pressure has
been adjusted, so that it may develop4B thin oxide filmupon its surface,
thereby acquiring stability to oxidation. The oxi de nmenbrane forned on the

surface of ester acrylate and vinylidene chloride, 4i edft GRARhatfyldye
addition to the constituent netal or alloy as described above, A, Si, Ca,
My, Sr, BandB, vEpylidengn, chapridde, Kf Yeskar OmetiacryldteSmanddd,vidy,l Sn,

Ga, etc. _Besides the oxides and ferromagnetic netal powders as

descri bed “AB6véde ¢ hefnpter cngldvasay lahg iald utkhHeiggonef wiakbidegnerrite,
The hexagonal fl ake ferrite inc|]udes , W, Y- and Z- .t . barium
forritor  SHOREHENTIGAAOONLET L imaoria ORI | Badhndk SFRRES O 109 1y be
added Co- Tj, A Tl r 4 h - Coz Ti+ 3 -Zr, Ni - Fk..etc.,.to

adj ust thedfcoggé:}vf@bgg}%_g gg%erS.t}he%%_bu{‘%lgi%%'n_etrlnc |oal(c)i-‘E ’é%cg&’rrayltbe used
al one or 'ﬂhd?ﬂﬁ@k”9&1f¥luorinate§h$igﬁgﬂebbPy&&ﬁ&k”ré§inpr%B@r%QhYuﬁﬁbéireatEd
as to give follow ng sizes. e specific area of a particle iIs

pref erabl yde3Qv3Qivéer rducd, aer eelbubssd eradnatd0 bdOyxdwy,r] cglldbese

magneti ¢ powder whose
diacetate, cellulose triacetate, cellulose propionate,
nitrocellulose, etc., and polyurethane resins, polyester résins
and amino resins, and synthetic rubbers. -

The thermosetting resin 6f'rqéctidn type resin includes,
for example, phenql resins, epoxy Eesins, polyurethane setting
resin, wurea ‘resiﬁs, nmelamine resins, alkyd resins, silicone
resins, polyamine resins, ureaformadldehyde resins, etc.

To any one of those binders, may be added a .polar
functional group to improve the dispérsibility of the pigment.

The polar functional group includes -SO3M, -0SO3M, -COOM,
P=0(OM)3, etc. (where M represents hydrogen- atom or alkali
metals such as lithium, potassium, sodium, etc,) It may also
include side chain amines which have -NRIR? or -NRIRZR3 +x- as
their terminal group, or principal chain anines represented by
>NRIR2+x- (where R}, R2 and R3 repreéent a hydrogen atom or
hydrocarbon group, and X~ represents the ionic form of a halogen
element such as fluorine, chlorine, bromine or iodine, or an
inorganic or organic ion.) The polar functional group further

includes -0H, ~SH, -CN and epoxy group. The polar functional



specific area is in above range has very fine particles, and the recording
medi um made therefromall ows a high-density and | ow noi se recording.
Particularly when the nagnetic powder is needle-like in shape, the needle
preferably has a long axis of 0.05-0.50 [err]mand an axis ratio of 2-15.
If the needle had a long axis below 0.05 [err]m the resulting powder
would not readily disperse into aé44paint, while if the long axis
exceeded 0.50 [err]m the magnetic tape made therefrom m ght give a big
noi se. Furdiamp, isf ptéferaragdaadbadtant lexits ndati atbebofv 2,1aHenot v gnsi ng
property of the nmagnetic powder mould be reduced, and the nmagnetic tape
made t herefoeomprai ghtb gi g 407 &duckd® omlpyb(lw On the cont rary, if the

42 needl e had an ratlo exceed n netlc ta t herefrom
woul d gi ve a ré@ﬁcgﬂjﬁﬁFﬁut 9 nP§ §H%¢g mﬁbe Fand@ netic Qﬁgﬁrtrﬁfﬁﬂaﬁﬁetic
owder 's f t refecrab I anet er
b 001, o, SRR Shatd 2Rl Ehekifey BR°ysth A BLT f one 1A Rl
preferred 'engt OfabEQdi@gﬁﬁbeﬁxrnﬁ f@iié) pdfad f Lakep; fhamel el Andye

t hi ckness descri bed above were ca ated fromthe neasurenents per?orned

on 100 or ﬂ@r§1§§’é’ﬂ3§eesnﬁtfw5@nsalvéﬂ@de proQlt 8l @r aiiydle@geapasnt ak@Reby
el ectron m croscopy. The bi nder be added to the nagnetic

layer of sthient i nviemtliudes i ndletides psblveﬂgs kewoin ~ dsher nagd tagei, C

resins, methyethylketone, methylisobutylketone, diisobutylketone, cycloh
exanone, etc., alcohol solvents such as methanol, ethanol,
propanol, butanol, isopropanol, et¢., ester solvents such as
methyl acetate, ethyl acetate, butyl acetate, propyl acetate,
ethyl l;etate, ethyleneglycol acetaee, etc., ether solveants such
as diethyleneglycol dimethylether, 2-ethoxyethanol,
tetrahydroflan, dioxane, etc., aromatic hydrocarbon solvents
such as benzene, toluene, xylene, etc., halogenated hydrocarbon
solvents such as methylene chloride, ethyleme chloride, carbon
tetrachloride, chloroform, chlorobenzene, etc.

To the magnetic.paint nay be added a lubricant, abrasive,
stiffener, dispersant, antiétatic, anticorrosive, etc. as
appropriate. The dispersant, lubricant, antistatic and
anticorrosive may include any publicly known materials, and are
not limited to any specific chemicals.

The lubricant includes, besides so0lid lubricants such as
graphite, molybdenum disulfide and  tungsten  disulfide,
monocarboxylic acids with a €10-40 alkyl chain, electrolytes of

those carboxylic acids, monoesters of those carboxylic acids



t hernosetting resins and reaction type resins which have been used as a
bi nder of the magnetic recording nmedium and preferably has a nol ecul ar
wei ght of 5000- 10000. The thernoplastic resin includes polyners or
copolymers conposed, as polynerization wunits, of vinyl chloride,

vinyl acetate, vinyl propionate, vinyl %Icohol "maleic acid, acrylic
acid, ester acrylate, nethacrylate, "“ester nmet hacryl ate, vinylidene
chl ori de, acirtyl oflidohiolle, wiehhaar-yloonidnbiong, Siolly@peric mesbytst ykendose

but adi ene, ethylene, vinylacetar, vinylbutyral, vinylpyrrolidone, etc. To
put it in dzﬂrrcbroeWélt:euaﬁtdsi vithcpadekydciopod yavdod sef apdnydnidigser iagé@nand
vinyl acetate, of vin chl oride and vinylidene chloride, of vinyl

chioride antfd aldtFP® %l‘WFéh ditees ARPVETdSACHiBednd2 Herl | 6RALRI | &F offakst er
o1, S a0 e Sl el e L .0

acrylonltrl

43 of esteoeuplat e, ,gmdcuvrg@xtm%acr B dens Anaast 61 spmidiacr vl ate  and

vi nyl i dene c¢ est ate and vi nyl ester

methacryl ate amle abBybsRe.incAhdeyi BYhiLiAne oxgRkor depangy apfylsqulleahl e,
of acrylonitrile and butadi ene, and of polyvinylbutylal and

styl enebut achsniele,| nheeltliun exidef itdmcloxdde, pobyfindun,natesdowvd Nydilicon
pol yam de resin, and cellul ose derivatives such as cellul ose acetate
butyl ate, cElyaridee tdtamimtaarbideel titovian oxideadsthike or amdAYasesse
propionate, garnet, emery, boron nitride, etc. The abrasive preferably has a
Morse hardness of four or more, more preferably five or more.
The abrasive preférably has a specific gravity of 2-6, or more
preferably 3-5, and has an averagé particle size of 0.5 um or
less, or more preferably 0.3 um or less. The preferred average
particle size was calculated from them easurements performed on
100 or more samples chosen at random from .microphotograms taken
by electron microscopy. The abrasive is preferably added to the
magnetic powder at a ratio of 20 weight parts against 100 weight
parts of the latter, or more preferably 10 weight parts or less.
The antistatic préferably includes carbon black, addition
of which also strengthens the resulting coat.
The dispersant includes various surfactants or coupling
agents.
The stiffener includes polyisocyanates. The polyisocynate
includes alkylene diisocyanates such as toluenediisocyanate,

diphenylmethanediisocyanate, hexame thylenediisocyanate, etc.,

bifunctional isocyanate compounds such as xylenedii socynate,



nitrocel lul ose, etc., and pol yurethane resins, polyester resins and am no
resins, and synthetic rubbers. The thernpsetting resin or reaction
type resin includes, for exanple, phenol resins, epoxy resins,

pol yur et hane setting resin, wurea resins, nelamne resins, alkyd
resins, silicone resins, polyam ne resins, ureaformdl dehyde resins, etc.
To any one of those binders, nay be added a polar functional group to

i nprove the dispersibility of the pignent. The pol ar functional group
i ncl udes - S@hgr]lkhed O3Qcar_rnhMe, - COCMPphoRo@t DM §@Tdnateet c. etq wher @ndM
represents hydrogen atom or alkali nmetals such as |ithium potassium
sodi um et%°9°qﬁﬂeﬁ§y°él§§05Fnéﬂﬁaé°§?%ﬁﬁ%ﬁuu%?%uﬁ?ﬂﬁ$%ﬂm FFoyges with
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chlorine, e d 06l n%heorlaamerl n%rrgamrce %B\f@ﬂ&%@'l? @5 ) 1ng| ar
functi onal group ?urther i ncl udes - CH, and epoxy group. The pol ar

functional parts or less. 44 group is preferably
added to the binder at 10[err] - 10[err] nol/g or nore preferably at
10[err] - 10[er?q prepage 3 magnefie Ipaddsys sabevdanatddddLeoatteswmitetadc

| ayer are as described above, and they may be used al one or in

conbi nat i oR® Procedy¥gs ;§58GR- cPésc?‘Pﬁ%%l“}ﬁagnEH‘hn%oMér dhtpesisAqBr e

al | owed apparatus for dispersion and kneading includes a roll mill, ball

mill, sand mill, agitator, kneader, extruder, homo genizer and
ultrasonic dispersion machine.

The thus prepared magnetiq paiht is applied, by spraying or
coating as abpfopriate, onto a non-magnetic support, and dried
to form a magnetic layer thereupon. Later, the resulting tape
may be introduced into a calender to give a smooth finish on its
surface. | !

On drying the magnetic layer preferably has a thickness of
1-50 um, or more preferably 1.0-30 um. The binder is preferably
added to the magnetic powder at one weight part against 1-10
weight parts of the latter. If the binder was added at a higher
ratio than above, the relative content of magnetic powder in the
magnetic layer would be reduced, and thus the resulting
recording medium would give a less output than normal. Further,
if the resulting tape is allowed to run past a magnetic head or
other frictional surfaces many times, the magnetic layer thereof

may undergo plastic changes, and thus the tape will have a poor



to disperse into a solvent to produce a magnetic paint. The sol vent

i ncl udes ket one sol vents such as acetone, nethyethyl ket one,
met hyl i sobut yl ket one, dii sobutyl ketone, cycloh exanone, etc., al cohol
sol vents such as nethanol, ethanol, propanol, butanol, isopropanol, etc.,

ester solvents such as nethyl acetate, ethyl acetate, butyl acetate,
propyl acetate, ethyl l|lactate, ethyl ened17ycol acetate, etc., ether
sol vents such as di et hyl enegl ycol _di net hyl et her,

2- et hoxyet HHHGINg PeRtIEMIpdrof PAnthedicoRaRArY etid thar BRRdeL “ipdrdeat bdh

SOl VEnt S $UERR (BERE by LISy YL 20 16 e L BOTAGT g og

tetrachl or] f C r n TQ t i ., pai nt
oy be aadhd OB Bate Tk arhe) vac Sl EhEre ave o8 HR AN
anticorrosp¥esorn@hée, as appropriate. The di spersant, | ubri cant,
antistatic and anticorrosive may include any publicly known materials,
and are not | iwehed nagmetyicspeniefd dschampaaks. by coatilhe |heltwieeanthe

i ncl udes, besides solid lubricants such as graphite, nolybdenum

di sul fi de magmetic thaygst emd womtidgn@sic suppochr byl be dobested .t hta
C10-40 al kyl chain, electrol ytes of t hose carboxylic acids, nonoesters of
t hose car b&%BI9ve ddiegsmoothnéss of magnetic layer, ‘another non-magngtie

al cohol s Tﬁth' 0-%9 garb NSe pol yhydric _est IS of . thaose J aLb xylic
aci ds wi ¢ nIBETy npR{EF uEREndrYer sha A s mafRREL mRtes 8RR Ve
above-deschiped ikylr&GBY M2 hbnDBYgnetic powder in a binder. If the
magnet ic layer is directly applied over the non-magnetic
support, and is extremely thin, it tends -to imitate’ the
ioughness of the underlying non-mégnetic support, and thus is
more or less far from complete smoothness. If, on the contrary,
a noﬂ-magnetic layer 1is inserted between the non-magnetic
support and magnetic layer, a sort of cushion with a thickness
is inserted between the non-magnetic‘'support and magnetic layer,
and thus the roughness of underlying non-magnetic support is
absorbed by the cushion and is scarcely apparent on the surface
of magnetic layer. This helps to smoothen the surface of
magnetic layer.

The binder to be used for the non-magnetic layer may
include the same binders as described above with regard to the
nagnetic layer.

The non-magnetic powder includes, for example, non-magnetic

iron oxides such as a-Fej03, getite, rutile type titanium oxide,

anatase type titanium oxide, tin oxide, tungsten oxide, silicon



further include silicone oil, paraffin oil, fluorides of above conpounds,
and turpentine conpounds and their oligoners. The abrasive includes
al umi num oxide ([err] and [err]), silicon carbide, chrom um oxide, iron
oxi de, corrundum dianmond, silicon fluoride, titanium carbide, titanium
oxide (rutile or anatase), garnet, enery, boron nitride, etc. The abrasive
preferably has a Mrse hardness of four4®r nore, nore preferably five or

nore. The a rasive(ﬁreferably has .a specjfic gravity of 2-6, or npre
pref erabl ¥*398/ Sfidhal*afeaver PP LP8r t PRI i FELHRM D, OXid€nr | i BRNiYNesS, OF

nore prefer 0. err r less...Th referred average. partigcle size
was cal cuﬁg?ggb{? T O%’IN{ hén%gﬂa@unraé %taé}ugg‘rlgbr Hé?i{lbrhmalod:agfl"‘r@r éuigﬁﬁ 'es

chosen at paandem E4 0 ¢E,CT GRAGHAGHANS & AKAT 1 dRY 3hg§ﬁéé¥hm”‘%E?ﬁS@Q&aoThe

abrasive is preferably added to the magnetic po at aratio
wei ght parcadcagai cwtboh@@eyeb ghtun RALbSnfe ! N doRlt i 8, cOFbJIMALE, PEEE ALADI Y 10

wei ght parts or |ess. The antistatic preferably includes carbon
bl ack, addilthpate of ethi cihal sonshagregtibenswidee Kdesuotibey) sxdte may be The
di spersant, i ncl udes various surfactants or coupling agents. The

stiffener 4°REAUNEEN p¥N VIRRFOPIAAL R SANTYRE (9] \ilpbEibat accordéhades aiked ene
di i socyanat es such @%t ol uenedi i socyanat e, I phenyl met hanedi i socyanat e,

d
hexame’ t hyi"6R8EFT 5ochandPRIMAAEELC HidGRc fhagnd13vies ddparfdté aednpsamtrRd such
as xyl enedjjichSQoYPBhfds of a1, si, Ti, Sn, Sb, %r, etc., in or4d%r to

improve dispersibility, electroconductivity' and coloration
thereof. The non-magnetic powders may be used alone or in
combination. The specific area of particles of the non-magnetic
powder is preferably 30-80 m2/gq, orzmore preferably 40-70 m2/q.
The noﬁ-magnetic layer may contain, besides the non-
magnetic powder, carbon black such as a rubber reinforcement,
thermocracking carbon, a black pigment, acetylene black, etc.
The specific area of particles of ‘carbon bl‘aék is preferably
100-400 n?/g, and their DBP oil absorption is 20-200 ml/100 g.
The reason why the specific area of particles of carbon
black and other non-magnetic particles is determined as above is
that it is closely related with the smoothness of resulting non-
magnetic layer, and thus of magnetic layer. When carbon black or
other non-magnetic powders include particles whose size is in
above range, it consists of very fine particles. Accordingly,
the non-magnetic layer- made therefrom will take a smooth
surface, which makes it possible for the overlying magnetic

layer also to take a smooth surface. Finally, the resulting



napht hal enedi i socyanat e, i sophor onedi i socyanat e, etc., and

copol yners of those diisocyanates, and reaction products with polyhydric
al cohols. The stiffener is preferably added to the magnetic powder at a
ratio of 5-80 weight parts against 100 weight parts of the latter, or nore
preferably 10-50 weight parts or |ess. To prepare a magnetic paint,
above materials are subnmtted to procedurd®s such as kneadi ng, m xi ng and
di spersion._The  .apparatus fog@disgersion and kneading includes a rol

mill, ba!lreﬁffF?“_aﬁagh¥T1,w 7% al8PP e kifeaddy e exfr fdée, Hotfo §ehidss and
ul trasoni ¢ Qjy Rfiess ON L high m g%ettggf%%{r%%ar ggn&rg&n%tnl ;b ?1'\23% 'S

applied, by spraying or coatlng as approprira ont 6 a non-nmagn

support, antddniedon tidifsesMad NAARELgC1bayelrd I@@’f@é‘@%ly'—@ﬁﬁgreésr}%. .
resulting tape nmay be introduced into a calender to give a snooth finish

on its surfacedn the oferdrhdndg tihenmageetiagnéoyerrdoeliengbhyaas s
thi ckness of 1-50 [err]m or nore preferably 1.0-30 [err]m The binder is
pref erabl y Lt&ddednesic hdapeynerepapolvdey depasiaiwei githaparits, agaienstthle 10
wei ght parts of the latter. If the binder was added at a higher ratio than
above, the TAEDEEFGel eHRUERE FrAUENBRF cthowBrgngtict ayerngpmrased |ofyear
woul d be ce d thus _the esulting .recording medi um woul d give
a | ess out djﬁ%q#hgga%%a?%lgpe 55 t Hep s tF‘?tt'h%tarqé?&Ff?‘ﬁd“tg & PS BHIBHRY to
run past a g@Ropebdtcdieadefir QN {dd i@ guyhac Lhaes.pddhe
magneti c IayerBthereof may under go 6+ sfié cﬁgnéés,ﬁgﬁgp% ush?ﬁe ?%ﬁ% w |
have a poordeposited on the surface of non-magnetic support by electrolytic

deposition, sputtering or vacuum metallization. The metal-plated

magnetic film may be prepared by' arranging metals such as Fe,

Co, Ni, etc., or copolymers of Co;-Ni, Co-Pt, Co-Pt-Ni, Fe-Co,

Fe-Ni, and Fe-Co-Ni-B appropriate for on-surface recording, or

by arranging copolymers of Co-Cr for in-depth recording.

The metal-plated magnetic film for on-surface recording may

be produced after a base consisting of a non-magnetic element

with a low melting point such as Bi, Sb, Pb, Sn, Ga, In, Ge, Si,

or Ti has been formed on a non-magnetic -support, and a

ferromagnetic metal has been deposited or sputtered from a

direction normal to_ the base to form the metal-plated .magnetic

film on that base. When the ferromagnetic metal is deposited

fron above onto the base, the non-magnetic element with a low

melting point therein will disperse into the metal-plated

nmagnetic film thus formed, and dissolve the orientation of

metal-plated magnetic film, thereby to achieve an isotropism in



47 running performance. On the contrary, if the binder was added at a

| ower ratio than above, the resulting magnetic | ayer would be nechanically
weak and the tape would have a poor running performance. When a
magnetic | ayer is prepared by coating, between the nmagnetic |ayer and
non- magnetic support may be inserted, to inprove the snoothness of
magneti c | ayer, another non-magnetic |gger (underlying |layer). The

non- magneti ¢ pai nt |§_Eroduced after di%fersing a non-nmagneti c _powder in a
bi nder. 1Y RETIAEYnELreEtIefer 219 ditPectBRF4Fpl # ' GREPEERER nGF- mhheti ¢

'support, an ucLs extrenely thin, it tends to imtate the roughness
of the und@rlylng non- magnetic support, and thus is nore or less far from

conpl ete smoot ANEgshod fri 1AN: § N0 QYA GAT ¥ne SurIAReMBENSLEE heMA-phatb@serted
bet ween the non-nmagnetic support and nagnetic |ayer, a sort of cushion

W th a thidgiessc ESlnNSEld @drBehWeen tigy NivenagRet h€e SagIposdruandreagneti c
| ayer, and thus the roughness of underlyi ng non-magnetic support is

absor bed bit mag besdrarhiderdlike scHramehyd-apharentanomphbes s kftdoaghothe
magnetic layer. This helps to snoothen the surface of nagnetic

| ayer. carbpie fhindbs g ligedreprrehehciPuFhghery c ttaydy P&y alpnacl ude
the sane bjnders as described above with regard to the . magnetic | ayer

The non- metff&&% BowalY | eﬁdé&fthfoﬁs e’x‘}aﬁ?ﬁ‘l Pgnﬂbnagm?i a_r??‘bn f3 Rdes
such as [gfrdeerGhefr heheh leni@RhEEE: oFULLhGo RS 1 API T REa9®y more

preferably 5~30 nm.

The magnetic recording medium to which this invention is
applied may have, as described earlier, a backcoat prepared on
the surface of a non-magnetic su;port opposite to that upon
which a magnetic layer has been formed. This backcocat is formed
after a carbon powder which confers électric conductivity to a
binder of a magnetic paint as discussed above, and an inorganic
pigment which is added to control the surface . roughness of
resulting coat have been mixed to disperse into.each other, and
is applied for inhibition of static electricity, and
transference of constituents to other elements in contact with
it, as well as for improvement of running performance of the
resulting recording medium.

The powders to be added into the backcoat include, besides
carbon black, benzo guanamine resin powders, melamine resin
powders, epoxy resin powders, ©polyethy lenetelephthalate
powders; phthalocyanine pigment powders, titanium oxide powder,

silicon oxide powder, molybdenum disulfide powder, tungsten



anat ase type titaniumoxide, tin oxide, tungsten oxide, silicon

48 oxi de, zinc oxide, chrom um oxide, ceriumoxide, titanium carbide, BN,
[err]-alum na, [err]-alum na, y-alumna, calciumsulfate, bariumsulfate,
nol ybdenum di sul fi de, nagnesi um carbonate, cal cium carbonate, barium
carbonate, strontiumcarbonate, barium titanate, etc. The non-nmagnetic
powder descri bed above may be doped withbhn appropriate anount of inpurity

di The ti h A f
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The non-nmagneti c powders may be used al one or onbi nati on e specific

area of pabhrtnllrﬁszmffah:bepMkrnagm@ylpowm\/)déﬁclS preferabl y 30-80 nferr]/g,
or nore preferably 40-70 nierr]/g. The non-nmagnetic | ayer may

contai n, besi deBhg hpowder prefgmhly phaxiemn cavdiayebl poikt isueh sszea bAbber
relnforcenent t her nocr acki ng carbon, a black pignent, acetylene bl ack,
etc. The Qp%mé) dMealbfipdiad @l BarbickeasBan E?‘-a-‘cktha@ bR &S eridblwpuld00- 400

/g, t t 20: 200 m / 100 Th
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snoot hness of resulting non- netlc yer
When carbonabhackeiin QBT haLD- SRENBLd CiMMIARSoh S ChoE Q?ertfoczjm%ﬁ whose

stze ts Inthe surface of backcoat, and, when a magnetic tape possessed of
such indentations is wound around a reel, the indentations are
transferred to overiyinq tape sections. The powder is preferably
added to a resin binder at 25-150 ;eight parts with respect to
100 weight parts of the latter. If the powder was added at a
ratio less than this, the backcoat would be insufficient in its
surface smoothness, while if the powder was added more profusely
than above, the backcoat would be *‘insufficient in mechanical
strength,

When this invention is put into practice, adhesion of burat
matters onto a magnetic head will be prevented. The magnetic
head to which this invention applies may take any constitution,
as long as it comes into contact with a running- tape whenever it
works for recording/replay or is put into action or turned off
at the start/end of recording/replay. To be more specific, the

magnetic head includes the common ferrite head metal-in-gap

(MIG) head, laminated head, induc'ive head, heads based on

-



above range, it consists of very fine particles. Accordingly, the

non- magnetic | ayer made therefromw || take a snooth surface, which nakes
it possible for the overlying magnetic |ayer also to take a snpoth
surface. Finally, the resulting 49
recordi ng nmedi um whose magnetic layer is free fromsurface roughness,

all ows a high magnet oel ectric conversio ecause nodul ati on noi ses and

spaci ng | oss gr.e effectively ?H$$ressed. On the ot her hand, when the
magnet i ¢ PEEBTdiSnd SPadiBRATHadlists WHEYnetdt€ 1 AP8r "pRrepArEd PAy "d8Bogitt i on,

that is, %?f““km% mﬁ?gff4£§ recordi ng nmedi um has the nmagnetic | ayer

conposed a neta ated magnetic film that metal -plated nmagnet ic film

may be produceg akheplés far _rt%agn@&ﬁﬁlggfetaab FRLETIs2li nbagt PEEM 1 1eResi ted
on the surface of non-magnetic support by electrolytic deposition,

sputteringestritecubeiloet al | i zati on. The netal -plated magnetic filmmay be
prepared by arranging netals such as Fe, Co, N, etc., or copolyners of
Co-Ni, Co-Pt, The RleNininge-t@pe offe-tNiis aimdeféi@o- Nis- Bragdpcegr iadterf ar
on-surface recordin% or by arranging copolyners of Co-Cr for in-depth

r ecor di ngSompoundrigd hePaP¥5¥@i%% PRcapd | WG AT drergudigaed rektrsdi ng may

be produced after .a base consisting o non- magnetic element wth a | ow
mel ting p8fnt ét&ﬁF%ﬂ? §°FP§B?éF%!1§§ﬂJk£§aﬂ S€Bo PUE; Lo 3, NPP-Radngdén

formed ongg g&pfﬁagnetic support, and a ferronmagnetic netal has been
deposi ted o? sputtered froma

The compound with a pyridine skeleton and two or more
ligand sites or a diketone compound (ligand) to be used here
includes any ligands cited above with regard to the antiseize
agent of magnetic recording mediuh. To be more specific, it
includes the'pyridine derivatives represented by above Formula
31, quinoline derivatives represented by Formula 32, bipyridine
derivatives represented by Formula 33, and phenanthroline
derivatives represented by Fofmqla '34. In this case too, the
ligand may receive the substituting gr&ﬁps as described above.
The ligands may be used alone or in combination.

Further, the diketone compound (ligand) to be used here
includes ;any ligands which have been cited as a material of
antiseize agent of the magnetic recording medium of this
invention. To be more specific, it ‘includes 1,3-diketone
represented by Formula 48 and 1,5-diketone represented by
Formula 49. In this case too, thé ligand may receive various
substituting groups as described above. Any pair of two adjacent

groups of the compound represented by Formula 49 may form a



direction normal to the base to formthe netal -plated magnetic filmon
that base. Wien the ferronagnetic netal is deposited from above onto the
base, the non-nmagnetic element with a low nelting point therein wll

di sperse into the nmetal -plated nagnetic film thus forned, and
dissolve the orientation of netal-plated nmagnetic film thereby to
achieve an isotropismin 53 50
on-surface directions and to inprove anti-nmagnetism of the product.
A car bon fiduadosyt D1 ¢rath mn beliee surfmee aef repecdsamiedl bpl Béd@chlanggnethe film
The carbon filmmay have any internal structure: it may be graphite-like,
di anond- | i kiggagvdsamey prowsedARl hoeigir time cophibdtnidn.l mi s general |y prepared
by sputtering, it nay be alsqg forned by any other nethods including CVD.
The carbon f||lﬁhepﬁéPé?a&ﬁﬁFQﬁ%§dalﬂﬁﬁéQnééé Gf 2mpd6*nke M Ipprepentar | y

f di which th
Irrg\r/:nt P(r)ﬁ f’gatq’%ﬁlr?%ﬁ“%ffhévgetﬁg Ehtoé“cr bgﬁe :r(r:ﬁolrelrhnga b(éicel%én’c}ég ﬁ?é‘%ar Eadl >

ey e LS4 SEFIEL fuery eI U 0PN AL el 1 o
powder whi ﬁfq:ﬁ-‘aafcertseaﬁi ecthé C 169RAYCtiotnlsy tPna coRbREHSFicH @ifMIRRLAE pai nt
as di scussed above, nd an inorganic pignment which is added to
control thmd&lrgfeaeeatéd)ughmaﬂas suaffaceesfil thegnaypatihaheadean dompedxt 0
di sperse into each other, and is applied for inhibition of static
el ectricityhich gagily drops out from the surface of the magnetic head and

thus is removed therefrom.

The support to which the ligand is put includes a polymer
film  made of polyethylene telephthalate, polyethylene
naphthalate, polyphenylene sulfidef polyamide, polyimide, etc.
The polymer film preferably has a thickness of 1.0-200 um, or
nore preferably 2.0-100 pmn.

‘The support may be also made of so-called unwoven textile
that is produced after fibers made of such a polymer are
connected to each other.

The Support may take any shape as appropriate according to
given purposes, and a c;eaning tape to clean a magnetic head in
contact with a magnetic tape preferably takes the form of a
tape. A cleaning tape to cléan a magnetic head for floppy disks
includes a support in the shape of disk.,

Putting a ligand to a support consists of dissolving the

ligand in a solvent to produce a cleaning paint, and of applying

the cleaning paint onto the support.



transference of constituents to other elenents in contact with it, as well
as for inprovenent of running performance of the resulting recording

medi um The powders to be added into the backcoat include, besides
carbon bl ack, benzo guananine resin pomders mel am ne resin powdlers,
epoxy resin powders, pol yet hy el epht hal ate powders,

pht hal ocyani ne pi gnent powders, tltanlu xi de powder, silicon oxide
powder, nolybdenum disulfide powder, tungsten

51 disul fide ptwderhehydpparst iisOre Qdlgmepoiden, BRGNEBEANNNg Ipagate ispowder,
cal cium carbonate powder, alum numsilicate powder, barium sulfate powder,
clay pomdé??1¥§Q:°n the SPhéacgoﬂﬁeﬁhEpmeiEn@bl9llmas0 &hat aver age puparticle

si ze 1-1.0 [err it had a particle size |less than this, it
woul d nofh?’éea'iﬂ 137 i $hd sél’rfh FOeh hhe SHEPARY h%u%ep%%e QU FHHOVER
backcoat ECONE, [ OU On_the contrar it it d | ar ger, than
this, harg8 Eﬁlgt?%dgEFaff%%spﬁbﬂFd 85 50r MR ﬁ%eth e@ ac%ﬁ%

backcoat, g@gmnmgp@hgrgggnetlc t ape possessed of such indentations is
wound around a reel, the indentations are transferred to overlying tape

sections. The mmdeslvéntr eheraddy keddnd td1denesi NdumdgE aj cetnbl0
viei ght parts with respect to 100 weight parts of the latter. If t he powder

was addedmathyethydkiebohess tmethylhi sisohetydxekonat walilidobetyhisetfdnegi ent in
its surface snoothness, while if the powder was added nore profusely
cyclohexanone, etc., alcohol solvents such as methanol, ethanol,
propanol, butanol, isopropanol, etc., ester solvents such as
methyl acetate, ethyl acetate, butyl acetate, etc., aromatic
hydrocarbon solvents-such as benzene, toluene, xylene, etc., and
water, etc. !

The cleéning layer may also be made by applying at first a
layer including a binder and then by coating the cleaning paint
on the top of the foregoing layer. To the foregoing layer may be
added a powder such as carbon black' to inhibit the development
of static electricity and to improve the strength of the
resulting layer.

When the cleaning paint is applied, it is preferred to add
a ligand at 10 mg-10 g for every 1 m2 of the support surface. If
the ligand was added at a lower proportion than above, it would
not effectively eliminate burnt matters adhered on a magnetic
surface. On the contrary, if it was added at a higher proportion

than above, the ligand itself would adhere onto the magnetic

head, and there by interfere with smooth running of a tape.



t han above, the backcoat would be insufficient in nmechanical strength.
When this invention is put into practice, adhesion of burnt matters onto a
magneti c head will be prevented. The nmagnetic head to which this invention
applies may take any constitution, as long as it conmes into contact with a
runni ng tape whenever it works for recording/replay or is put into action
or turned off at the start/end of recondi ng/replay. To be nore specific,
the magnetic head includes the common ferrite head netal-in-gap (MG
head, |am nat khe Béaaning rpiati gay heapnt tYredde shagest mmor to use,

52 magnetic resistance effect é“FQ, etc. The head may be nade of any
known mat ePF atrediatelyipefars Bpes of the cleaning tape of this invention

will be descrifed DElowe. nay ISyl AN 0. aRS Qh ot LSy I NerieN,

produced after_a’ conpound "W _pyridine ske Wo or nnreh?igand
sites, or 1%Q&&r%taﬂnﬁeCQHP&’éH‘%h(r'o'u%”g?ie hgsn et oPUhel Quﬁz@pcn.' TRoREL & C

support. he conmpound with a“pyridi ne skeleton and two or nore
ligand sitess® thedilkghpdel £arpaupy tid ibgandy ldyehasusediheidre iaagkygdes

any ligands cited above with regard to the antiseize agent of magnetic
recordi ng dete urhe liotee. Mirebispeci fayer may alswlogdesainhe powdedi sach
derivatives represented by above Fornmul a
as carbon black, to inhibit the development of static
electricity and to increase the strength of that layer.

The binder includes polymers or copolymers composed, as
polymerization units, of vinyl chloride, vinyl acetate, vinyl
propionate, vinyl alcohol, maleic acid, -ester acrylate,
methacrylate, ester methacryla%e, vinylidene chloride,
acrylonitrilé, methacrylonitrile, stylene, methylstylene,
butadiene, ethylene, vinylacetar, vinylbutyral, vinylether,
vinylpyrrolidbne, etc. It further includes cellulose resins such
as 'nigrocellulose, cellulose acetate, etc., and polyurethane
resins, phenol resins, epoxy resins, phenoxy resins, urea
resins, melamine resins, alkyd resins, polyester resins,
polyamide resins, silicone resins, etc.

The binder is preferably added at 10 weight parts against
one weight part of the ligand, or more preferably at five weight

parts or less. It preferably has a thickness of 50 um or less on

dryness, more preferably 30 um or less.



31, quinoline derivatives represented by Formula 32, bipyridine
derivatives represented by Fornula 33, and phenanthroline

derivatives represented by Formula '34. In this case too, the Iligand may
receive the substituting groups as descri bed above. The |igands may be
used al one or in conbination. : Furt her, the di ketone conpound (Iigand)

to be used here includes any |igands ®fi ch have been cited as a materi al

of antiseize agent of the magnetic recording mediumof this invention.

To be nmBxempk@ecific, it includes 1, 3-diketone represented by
Formul a 48 and 1, 5-di ketone represented by Formula 49. In this case too,
the |igand mayPreteinss varimnies syeaidingi nkp gibips iageabser i Wadlabtve. Any
pair of tg%sgggggfngelgépug§t?f t he conpound repgesented by Fornmula 49 may

forma needless "to say, "this RAVSRHGOPcIi% Fihg
bet ween them.as .repr.esent ed Formul a 52. The |I|igands may be used al one
or in conbdﬁé?F ngg éhoseTﬁéag %%%ldescribed | i gand has a conpl ex-form ng

property in the presence of a netal atom Therefore, when a cl eaning tape
to which such Iigand has been put is allowed to run past a nmagnetic head,
the | i gandidy@siBgat ot Y0 imAadh b0 Wddd raehal mediXindes generated on the
surface of the magnetic head, a conplex which easily drops out fromthe
surface of theFieghkyi ciheExpeamichenthud-bs wensvedidderhaftr efifects wiY¥he

support to which the ligand is put includes a polyner
be brought about when a compound with a pyridine skeleton and

two or more ligand sites (ligand) has been put to a magnetic

recording medium,

<Experiment 1>
Here we put an antiseize agent which contained a compound with a
pyridine skeleton and two or more ligand sites (ligand) to a so-
called coated magnetic layer, prepared a magnetic tape
therefrom, and used the tape for recérding/replay .

To put it more specifically, a following composition was
prepared.

Needle-like ferromagnetic iron particles (specific area being
53.9 cmzlg, coercive forée 1580 Oe, and saturated magnetization
120 emu/g): 100 weight parts; Thermoplastic polyurethane resin
{average molecular weight beipg 20,000): 10 weight parfs;
polymer of vinyl chloride and vinyl acetate: 10 weight parts;
Carbon (average particle size being 150 nm): 5 weight parts; a-
alumina (average particle size being 200 nm): 5 weight parts;

Olive o0il: 3 weight parts; and Mixed solvent (methylethyl

ToaT .



film nmade of pol yet hyl ene t el epht hal at e, pol yet hyl ene
napht hal at e, pol yphenyl ene sul fide, polyam de, polyimde, etc. The polyner
filmpreferably has a thickness of 1.0-200 [err]m or nore preferably

2.0-100 [err]m The support nmay be al so made of so-call ed unwoven
textile that is produced after fibers nmade of such a polyner are
connected to each other. The suppdft may take any shape as

appropriate according to given purposes, and a cl eaning tape to clean a
magnet i ¢ hkatPied meg Bt Bxabutivith katergytetlivenet apd : pgr éf &) abldf “eakks the form
of a tape. A cleaning tape to clean a magnetic head for floppy disks

I ncl udes ap%ﬁﬁiort I n the shape of disk. Putting a ligand to a
support consi StgeQt ¢hsodiddia Wage higandid nadysel venh LQPIQIYGE T,

cl eaning paint, and o appﬁylng the'c eani ng paint onto the support.

54 WieRirddie s&PROrtfide a P@fwerokl I theiciari nediiBtisg 8pp!ied
on the surface of the polyner filmso that it is put thereto as a thin
film Wienpbheisieypantei saa pidaed, ofandnwieenre fidxtiinge matsbe walseafirm@epai nt

soaks into the textile and is preserved therein. The sol vent includes
ket one sol séxed foucBlasimcttsone, net hyet hyl ket one, et hyl
| sobut yl ket one, di i sobutyl ketone, cycl ohexanone, etc., alcohol solvents

such as met handihe ett®®§o| obtained magnetic paint was applied on a

polyethylene telephthalate film with a thickness of 7 um to give
a film with a thickness of 2 um on dryness. Later, the film was
dried, submitted to a calender treatment, and left in an oven
maintained at 60°C for 20 hours to encourage hardening. Thus, a
magnetic layer was formed. .

The sheét was cut into strips of 8 mm in width, and onto
the surface of the magnetic layer was applied an antiseize agent
described later by dipping, to produée a ma§netic tape.

The antiseize agent employed ‘here was produced after a
compound with a pyridine skeleton and two or more ligand sites
(ligand}'had been dissolved in toluene. The ligand included the
compounds as represented by following Formula 64 ( A-1 to A-9)
of which substituting group X and R4 are as.represented in Table
1, and all other substitutable groups are hydrogen aéoms. For
the compounds A- 1 to A-3, the substituting qroﬁp X is as
represented by Formulae 65-67. The 1ligand also includes the
compounds as represented by Formula 68 (B-1 to B-8) of which the
substituting group Y and R are as represented by Table 2, and

all other substitutable groups are hydrogen atoms; the compounds



propanol, butanol, isopropanol, etc., ester solvents such as nethyl
acetate, ethyl acetate, butyl acetate, etc., aromatic hydrocarbon solvents
such as benzene, toluene, xylene, etc., and water, etc. The cl eani ng
| ayer may al so be nmade by applying at first a |layer including a binder and
then by coating the cleaning paint on the top of the foregoing layer. To
the foregoing |ayer may be added a pow8&r such as carbon bl ack to inhibit
t he devel opnment of static electricity and rove jthe,ystrength

of the r Lﬂetplrﬁéei‘%%rby Formulgypd {et c"i°eé:n|2r’lg°f)aY’ o RippRiddandt s
preferred add & and 10 v f..th upport
surface. éfst%e 13 %}\ﬁggggddegy Fablgomer %rgé%r F%% th Jbé& tgb%e

woul d not \{?%cteﬂr\éelmyd%gém N2 g PUrdg NBel &oRpBEREGS Stk %@fe@age@al sy
surface. contrary, if it was added at a higher proportion than

above, theFMlﬁﬂrhd 7¢ sebf1 waul dp-adhese antient hel Syagwet | and hedd, and there by
interfere with snooth running of a tape.

55 Thee gt esmited paimabhay4benpumlﬂocnhersuppetitqndbae tgwoupe, arer
innediatelg bef ore use. , a binder may be added to the cleaning
pai nt so thpdrages aﬁpgandT%%uﬂ4ﬂ§nﬁoﬁGééltﬁv%ﬁkﬁf tine 1 pdetiethe ccanpeusdpport .
In this case, the Ilgand is. h bi nder |ayer as if it were added

into the | Bretnd né PPRERSeNtE ePY %F%ﬂ ¢brind f2a¥PoGRietr s e same

with those represented by Formula 68, except that they contain
the substituting group X of triazine, and the compounds F-1 and
F-4 represented by Formulae 73 to 76 which are the same with
those represented by Formulae 68, gxcept that they contain the
substitutable group R0 of a heteroéyclic aromatic compound. The
ligand stili further includes the compounds F-5 and F-6
represented by Formulae 77 and 78 which are the same with those
represented by Formulae 73 and 76, except that they contain the
substituting group R0 of an heterocyclic aromatic compound. The
substitutable groups R80-R99 of Formulae 73, 74 and 77 are all

hydrogen atoms.

[Formula 64]

RZ
R3 R1
X
/)/
R* N X

(RI-R4 are chosen from hydrogen and halogen atoms, and hydroxyl,

nitro, carboxyl, carbonyl, amino, amide, and sulfonate groups,

\'[lm'l



as carbon black, to inhibit the devel opnent of static electricity and to

i ncrease the strength of that |ayer. The bi nder includes polyners or
copol ymers conposed, as polynerization units, of vinyl chloride, vinyl
acetate, vinyl propionate, vinyl alcohol, mal ei ¢ aci d, ester
acrylate, nmethacrylate, ester met hacryl at e, vi nyl i dene chl ori de,
acrylonitrile, nmet hacrylonitrile, sot yl ene, nmet hyl styl ene,

but adi ene, ethylene, vinylacetar, vinylbutyral, vinylether,

vi nyl pyrrokndonkky let eryl tafdihehero¢yelivdesonet iaulsgoaps eghith duoie basn
nitrocel |l ul ose, cellul gse acetate, etc., and pol yurethane resins, phenol
resins, ep8XYStEtss WHRBNBRG FHEINANIUBERUP S edPls PakEl 2hi HE r&kiasental kyd
resins, polyester_ resins, olyam de resips, silicope resins, etg.

The bi nder STEURT 6T 451Y SABEHSR b AKEPGLS paitE dyainst™ GRS RISGRE part
of the lig e pr r.ahl fi [ rts or. les t
preferablnggg gpgﬂ?%qﬁﬁssﬂ%?qgo%fg%f]ﬁ%gFF?egEE%% dfyﬁgggb n%%%ghOI’
preferably ,30nber ahfu®f kfS$e and polar groups containing heterocyclic 96
Preferred exanpies according to this invention will be ‘described bel ow,

but, needl azsnaticsaympblingsinvention is not limted to those exanpl es.
I nvestigati on of magnetic recordi ng nedi um

[Table 1]

Compound X Rl
A-1 Formula 65 H
A-2 Formula'66 H
A-3 Formula 67 H
A-4 CH2NH2 H
A-5 COOCH3 !
A-6 CO0C2H5: g
A-17 CONHC2Hs5 H
A-8 02:4 H
A-9 OH CH3

[Formula 65]

~-CH2CH2NHCH2CH2CH70H



Firstly, in Experinents 1-6, we studied what effects will be brought about
when a conpound with a pyridine skeleton and two or nore ligand sites
(l'igand) has been put to a nagnetic recording nedium <Experi nent 1>
Here we put an antiseize agent which contained a conpound with a pyridine
skel eton and two or nore ligand sites (Iigand) to a so- called coated
magnetic |ayer, prepared a nagnetic 6 tape therefrom and used the
tape for recording/replay To put it nore specifically, a follow ng
conposi t i off sfdstlapfepar ed. Needl e-|i ke ferromagnetic iron particles
(specific area being 53.9 cnjerr]/g, Hebercive forge 1580 Ce, and saturated
magneti zation 120 enmu/g): 100 wei ght par\s; THernopl astic pol yurethane
resin (average nol ecul ar wei ght being X\ 10 weight parts; polymer

of vinyl chloride and vin ‘fﬂf%—iquEight Carbon (average
particle size being 150 nn: welght parts; [err]- alumna (average
particle size being 200 nn): 5 weight parts; dive oil: 3 weight parts;
and M xed sol vent (nethyl et hyl 57

1: 1): 220 weight parts

ket one/ net hEdim@dlubyl ket one/tol uene = 2
| mll for ours,

These ingredients were mxed in a bal

[Formula 68) '

N\ /

Y
(R5-R10 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl énd heterocyclic aromatic groups which
have been substituted with éhe foregoing groups. Any pair of two
adjacent groups can form together an aromatic ring. Y is either

OH, SH or NH3.)



three point five parts of a stiffener consisting of
pol yi socyanate was added, and the resulting mass was further mxed for 30
m nut es. The thus obtained magnetic paint was applied on a
pol yet hyl ene tel ephthalate filmwith a thickness of 7 [err]mto give a
filmwith a thickness of 2 [err]mon dryness. Later, the filmwas dried,
submitted to a cal ender treatnent, and I®tt in an oven nmaintained at
60[err] C for 20 hours to encourage hardening. Thus, a nagnetic |ayer was
f or med. [TabIhellsheet was cut into strips of 8 nmin width, and onto the
surface of the magnetic laver was applied an antiseize agent described
| ater by dipping, t produce a naghetic t ape. The antli sei ze agent
enpl oyed ' here was odtCBHOYRE oy r‘nn¥)0||nd ith R pyridine skel eton and
two or nore ligand sjites (Il.igand)| had en di $sol ved in toluene. The
li gand included the T d by folPowinglFormula 64 ( A1
to A-9) of which sdbstrtﬂkrng group X %&9 R[err] are as represented in
Table 1, and all ot} stbsttutaple—greups—ate—hydFegen—at ons. For the
conmpounds A- 1 to A3, thiaeybstrtutrng(g{oup A ISHQ§ represented by
For mul ae 65-67. The pgant—atso—+nptudes—the—g¢on pUUHUb asirepresented by
i
L

E

Formula 68 (B-1 to B-8) ofgwhich tpe sq9§t|tut ng ggoup Yiand R are as

represent ed by Tabl e2;—anmd—=att—other—substitytable—groupy are hydrogen
atons; the conpounds B-5 oH c1

B-6 OH NH?2

B-7 OH NO2

B-8 OH SO3H

(Formula 69].

(RI1-R18 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl,.aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of

two adjacent groups can form together an aromatic ring.)



58 as represented by Fornula 69 (C-1to C2) of which Rerr], Rerr] and
Rlerr] are as represented by Table 3 and all other substitutable groups
are hydrogen atons; and the conpounds as represented by Fornmula 70 (D1
to D2) of which Rerr], Rerr] and Rerr] are as represented by
Table 4 and all other substitutable gr%Hps are hydrogen atons. The |igand
still further includes the conpounds -1 and E-2 represented by Fornul ae
71 and 72 %@Qﬁ%ﬁe the sane with those represented by Formula 68, except

t hat they the substituting group X of triazine, and the conpounds
F-1 and F-4 r?pﬁeseﬁ%ed—b%—FGFﬁu+ae—¥%—%e—?ﬁ-mhieh are—the—=sarg wth
those represented.p hullae 681iexcept thagighey ¢ontaignst he
. C d . b R .

substitutable ‘Fuupé{‘p-ré[:lg{l Trof d%ictLe1 ocyctHc—aromatic—conpound— The | i gand
still further inclugeg the conpqgﬂps F-p and -6 re¢presepnted by Fornul ae
77 and 78 whi clf—arethe sane wthrthose representeg by Formut 73 and 76,
except that thqy cormiain the subsfitut|ng gegyp Rl grr] ofg an heterocyclic
aromati ¢ conmpouynd. The sufstitutablre gfoups R errJqRerr] of Farnul ae 73,
74 and 77 are dl| hydrogen at onsg [ For mul an64] H
[err] (Rerr[-Rerfr] are choseph from hydrodgen and hal'ogen at ons,
and hydr oxyl, ni tr@-4 carboxyl, warbonyl, agHpo, ani de, G&¥3d sul|f onate
gr oups,

C-5 H Aryl Group H

C-6 H NO? . H

c-17 H NO2 NO2

c-8 H SO3Na H

c-9 H ‘so3Na SO3Na

c-10 H NH i

c-11 H NH2 NH?

c-12 H CH3({CH2)6 H

c-13 - H CH3(CH2)6 CH3{CH2)6

C-14 H CH3(CH2)8 H

c-15 B CH3(CH2)s CH3({CH2)8

C-16 il CH3{CH2)10 H

c-17 __H CH3(CH2)10 | CH3(CH2)i0

c-18 g CH3({CH2)12 B

c-19 H CH3(CH2}12 CH3(CH2)12

c-20 i CH3(CH2)14 B

c-21 H CH3(CH2)14 | CH3(CH2)14

c-22 H CH3(CH2) 16 H




59 and al kyl, aryl and heterocyclic aromatic groups whi ch have been
substituted with the foregoing groups. Any pair of two adjacent groups can
formtogether an aromatic ring. X is any one chosen from hydroxine; Schiff

base, ester, carboxylic acid, alcohol, amne, amde, imde and pol ar
groups containing heterocyclic aromatic conpounds.) [ Tabl e 1]
Conpound X Rlerr] g3 A-1

Formul a 65 H A-2 Formul a 66 H
A-3 Forfmul a 67 H A-4

CH err] NH err] €c-23 H H CH3(CHp)56 | CH3{CH2)G@OQH err]

H A- 6 CoOCerr]H err] H

A7 CONHC[ err]H err] H A-8

OH H A-9 OH CH3

[ For mul a 65Formula 70]
-CHerr]CH err]NHCH err] CH err] CH

(R19-R26 are chosen from hydrogen and halogen atoms, and
hydroxyl, nftro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero.cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an aromatic ring.)

(Table 4]

Compound R19 R21 - R24
D-1 CH3' | H H
D-2 CH3 CH3 H
D-3 H_ CH3 ' B
D-4 H Aryl Group H
D-5 g NO2 . H
D-6 H ¥02 NO2
D-7 B S03Na B
D-8 H S03Na S03Na



60 [Fornul a 66] [err] [ Formul a 67]
[err] [ Formul a 68] [err]
(R[err]-Rerr] are chosen from hydrogen and halogen atons,

hydr oxyl, nitro, carboxyl,

car bonyl ,

am no, am de,

and sul fonat e

and al kyl, aryl and heterocyclic aromatic groups which have been
substituted with the foregoing groups. Asg pair of two adjacent groups can
formtogether an aromatic ring. Yis either OH SHor NHerr].)
D-9 H NH? H
D-10 H N2 NH?
D-11 ;3 CH3(CH?)6 H
D-12 H CH3(CH?2)6 CH3(CH2)6
D-13 H CH3(CH2)g H
D-14 H CH3(CH2)8 CH3(CH2)8
D-15 H CH3(CH2)10 H
D-16 H CH3(CH2)10 | CH3(CH2)10
D-17 H CH3(CH2)12 H
D-18 H CH3(CH2)12 | CH3(CH2)12
D-19 H Cﬁs(CH2)14 !
D-20 H CH3(CH2)14 | CH3(CHp)1g
D-21 H CH3(CH2)16 H
D-22 H CH3(CH2)16 CH3(CH2)16

(Formula 71}

*

SO4Na

// N—
\\ \\ // SOzNa



61 |[Table 2] Conpound Y R err]
B-1 SH

NH[ err] H B- 2
H B- 3 H n-Clerr]H err]
B- 4 OH F B-5 OH
d B-6 OH NH err]
B- 7 OH NO err] 65 B- 8 OH
SHerr]H [ Formul a 69] [err]
(Rl err] - Rl EFqqmudre?¢hosen from hydrogen and hal ogen atons, and hydroxyl,
nitro, carboxyl, carbonyl, am no, am de, and | foat e groups, and al kyl,

aryl and hetero cyclic aromatic groups which en substituted with
t he foregoing groups. Any pair of two adjacent groups can formtogether
an aromatic ring.)

[Formula 73]

(RBO_RB5 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an aromatic ring.)



62 [Table 3] Conmpound R err] R err]
R16 - H

C1 CH err]
H C2 CH err] CH err] H
C3 H CH3 H C4
H CH3 CH3 C5 H
Aryl G oup H C @6 H
NJ err] H C7 H
NJ err] err] . C8 H
Sqferr]Na [Formula VWH gaeg H
S err] Na S err] Na C 10 H
NH[ err] H /7 H
NH err] NH err] H
CHerr](CHerr])[err] R -13 H
CHerr](CHerr])[err] CH er r] C 14
H CHerr](CHerr])[err H N 86 C 15
CHerr](CHerr])[err] CH rr](CH[err])[err] R C 16
H CHerr](CHerr])[ C 17

SH[ err] (CH %_'6-]&9[192 ébfer%_%s[ee”] f%erl{y]d)rkggﬁl and halogen a&cg\sls

[ err]
CH err]( CHﬁ%_'fJQy[l'%r hitro C"J[a%*b%]xf'g"[&hrﬂo)n[y@r rimino, amide, and §1121Q>nate
H [err](CH err])[err
CH err] (CHpeoups | amnd alkgH| earg) Gh{demekpker éyclic aromatic gro@sZthlch
H H

CHerr](CHerr])[err]
have been substituted with the foregoing groups. Any pair of two

I T I =T

adjacent groups can form together an aromatic ring.)

[Formula 75].

[3ormula 76]



63 C 23 H CH err](CHerr])[err]
CHerr](CHerr])[err] [ Formul a 70] : [err] )
(R[err]-Rerr] are chosen from hydrogen and hal ogen atons, and hydroxyl,
nitro, carboxyl, carbonyl, am no, am de, and sulfonate groups, and al kyl,
aryl and hetero cyclic aromatic groups which have been substituted with
the foregoing groups. Any pair of two aﬁ?acent groups can formtoget her an

aromatic ring.) [ Tabl e 4] Conmpound Rl err]

Rl err] (Foruear}z) D1 CH err] H

H D2 H

D3 H Rg:,D4 H
Aryl Group H NJ err]

H D-6 NJ err]

D-7 H

(R92.R%99 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together ah aromatic ring.)

[Formula 78]

Then, magnetic tapes upon which above ligands have been
applied were placed in to cassette shells to produce cartridges.
They were then submitted to following evaluation tests. As a
comparison similar evaluation tests were performed on magnetic
tapes which had no antiseize agents as described above applied

on their surface.



D8 H S err] Na S err] Na

64 D9 H NH[ err]

H D10 H NH[ err]

NH err] D11 H

CHerr](CHerr])[err] H D12

H CHerr](CHerr])[err] 68CH err] (CHerr] )[err]

D 13 H CHerr](CHerr])[err] H
D14 D4 rr o @gH2) 8
e To be moﬁe spec1f1cCH errf%éégﬂ:% }Qigﬁﬁ k was pré%fﬁé
D16 which has a Magnetic he@m[exrsrlﬁm[s&rrra]t)ehenrn] Fig. 1, or a
CHerr](CHerr])[err] D 17 H

CH err] (CHrmewnk)ierirdad which has a Hollowing constituti®nk8a pair of ends

H Eerr](CH[err])[err] CH err](CHerr])[err]

D-19 1 and of magpetic core @ﬁ[@p@?(q}{@rﬁT§{QﬂﬁgPeth oxide ppuch

8-4[2&‘ r] (CH%¥r ] ff‘%?lrﬁ cr‘irlstal ferrite, éerr CH e rm e r1]J.ms 3 made of
CH err] (CH[err

H
CH[err](CH[erF%%ﬁerr%h 3 héﬁf {#Rﬁ%ﬂgprf}TewlﬁnSltgyégr%ﬁnﬁgcylfs FeAlsi

[err] alloy (Cendust) are formed by deposition on the surfaces of the
two ends facing each other with a gap such that the metal films
run obliquely in parallel, and thus the ferromagnetic metal
films 3 face each other to have a magnetic gap between them.

This videotape recorder was used to record signals on test
magnetic tapes for one minute, and to replay the signals from
them. Duriné this operation, the output from a tape was
measured. Later, a tape was allowed to record signals for 20
minutes, and put to replay ten times in succession, and then the
test replay was made and its output measured. The last test
output was compared with the initial output, to calculate ﬁow
much the last oufput was redﬁced in level (level-down) as
compared with the initial output.

After the tape had been submitted to recording and replay
as described above, it was removed from the videotape recorder,
and its frictional surface, or the surface running past the
magnetic head was examined with an electron microscope. When
electron microscopy showed that, on the frictional surface of
magnetic tape, burnt matters adhere on the ferromagnetic metal

film 3, the tape was marked with a cross or X. When electron

TR



65 [Formula 72] [err]
[ Formul a 73] [err] (Rlerr]-Rerr] dre,
chosen from hydrogen and hal ogen atons, and hydr oxyl, nitro,

car boxyl, carbonyl, am no, am de, and sulfonate groups, and al kyl, aryl
and hetero cyclic aromati c groups which have been substituted with the
foregoing groups. Any pair of two adj a®®nt groups can formtoget her an
aromatic ring.) 66 [Formula 74]

microscopy showed no sign of burnt matters on the ferromagnetic

film 3, the tape was marked with an open circle or O.

The results of level-down tests and electron microscopy are
listed in Tables 5 - 8, together with the ligand conpounds used
which were used to identify the test tapes. The corresponding
results from the tape which did not receive any a ntiseize agent

are also listed together.

(Table 5]

Level-down Absence of
Compound (dB} burnt matters

o
t
-t
—
<
O

A-6 1.5

A-7 1.0

B-3 1.5

8-4 100

B-5 1.0

o
[}
O
[—
w
oo loloolololo o o lo |lo o |o



[err] (Rlerr]-Rerr] are chosen from hydrogen and hal ogen
atons, and hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and

sul fonate groups, and al kyl, aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two adjacent

groups can formtogether an aromatic ring.) [ Formul a 75]
[err] [ Formul a 76] 70 67
[ Formul a 77] Jerr]

B-7 1.0

B-8 2.5 O

{Table 6]
Level-down Absence of
Compound (dB) burnt matters
C—l. 005

C-2 1.0

C"3 005

C-4 1.5

c-17 1.0

- C-18 1.0

a

]

.—l

(e )

o

w
olololololololojololoofjojo o © 0

c-19 1.5



(Rlerr]-Rerr] are chosen from hydrogen and hal ogen atons, and hydroxyl,
nitro, carboxyl, carbonyl, am no, am de, and sul fonate groups, and al kyl,
aryl and hetero cyclic aromatic groups which have been substituted with
the foregoing groups. Any pair of two adjacent groups can formtogether an

aromatic ring.) [ Formul a 78] [err]
Then, magnetic tapes upon which above |if§hnds have been applied were

pl aced in to casset shells to produce cartridges. They >t hen
submitted to follow ng evaluationf{tests. As a ¢onparison simlar

eval uation tests-wet X tfc tapes whi®h had ho antiseize
agents as descri bed above Lﬁplled on thegr sur face.

68 To be nore cv...v, :deetépu pesorﬂﬂf 950 pr¢pared which
has a magnetic head a§>&5IIu trated AiE Fi g. 8r gnhetic head
whi ch has a fol | ow rg—coenstitut+of—a—pait—of erus +and—2—6ff magnetic
core is made of a ferronggngtic oFide sych as a S|ngI% crystal ferrite,
ferromagneti c netal -Ftms—STmade—of

[Table 7}
Level.-down Absence of
Compound (dB) burnt matters
D-1 0.5 O
D-2 1.0 O
D-3 1.0 0
D-4 1.5 ? o]
D-5 1.5 8]
D-6 2.0 O)
D-17 1.0 0]
D-8 2.0 . o
D-9 1.0 o
D-10 1.0 0]
D-11 1.0 o
D-12 ' 1.5 O
D-13 0.5 0O
D-14 0.5 o
D-15 1.0 . 0]
D-16 1.0 o
D-17 1.0 O




a netal with a high saturation flux density or Bs such as FeAlSi alloy
(Cendust) are fornmed by deposition on the surfaces of the two ends facing
each other with a gap such that the netal filns run obliquely in parallel
and thus the ferromagnetic netal filnms 3 face each other to have a

magneti c gap between them Thi s v;%fotape recorder was used to record
signals on test nmagnetic tapes for one"mMnute, and to replay the signals
from them Duringthis—operatiop—the output froma tape-was neasured.
Later, a tape was allomqp 0 record signgls for 20 l.nutes, |and put to
replay ten tinmes ip SﬁCCGJSiUH, re—thef—the—test—reptay—was made and its
out put neasured. The Iag; gest )utputlmgs conpar ed w&;h thelinitial

out put, to cal cul afehow—ruch te—tast—output—was ——reduged in |evel
(-level-down) as |compgred withlthe inpigial oltput. o Aflter the tape

had been subm tted{to Tecordimg @and Teplay as{described aboye, it was
renoved fromthe v|deotapgirecorder, ang its firictioppl surflace, or the
surface runni ng pagt_ the magnetrifc head was exam ned W th anlel ectron

m croscope. Wen | ect rppp2m crogscopy showed that, ond he fri|ctional
surface of magnetic tape, burnt matters adhere on the Terronagnetic netal
film3, the tape was marked with a cross or X. \Wen el ectron

69 m croscopy showed no sign of burnt matters on the ferromagnetic film
3, the tapdTabsentiked with an open circle or O.

Level-down Absence of
Compound (dB) burnt matters
E-1 1.5 0]
E-2 1.5 O
F-i 1.5 O]
F-2 1.0 O
F-3 1.0 o
F-4 1.0 0]
F-5 1.0 O
F-6 1.0 ®)
Not applied 10 X

As shown in Tables 5-8, the magnetic tape which had no
antiseize agent applied on ité magnetic layer suffered great
level-downs in output, and left burnt matters on a magnetic head
upon which it ran past. By contrast, the magnetic tapes which
had antiseize agents containing ligands named as compounds A-1

to A-9, B-1 to B-8, C-1 to C-23, D-1 to D-22, E-1 to E-2, and F-



The results of |evel-down tests and el ectron mcroscopy are |listed in
Tables 5 - 8, together with the |igand conpounds used which were used to
identify the test tapes. The corresponding results fromthe tape which

did not receive any a ntiseize agent are also |listed together. [ Tabl e
5] Level - down Absence of

Conpound (dB) burnt matt®rs A-1

1.0 [err] A-2 1.5

[err] 1 to F-6 undervedt less level-dofn® and left no burnt] grtfers on
A-4 1.0 [err] A-5

1.0 magnetic hegq A-6 1.5

g?gr] Fig.g2 gbes a schematﬁgrg%égram of a magnetickﬁégh which
1.5

[err]

B- 3 antiseiked agent containingl@'Mligand applied thereBpén, bein
1.0 [efﬁ] I gB—5 PP %?0 I

[err] reconstructed BEfom electron micrbsbopic photomicrogradpdil] Fig. 3

was used &%Erégﬁording/replay fﬁyd?ﬁlmagnetic tape %ngp]had an

gives a schematic diagram of a magnetic head which was used for
recording/replay from a magnetic tape which had no antiseize
agent applied on its magnetic layer, being reconstructed from
electron microscopic photomicrographs. Fig. 3 shows the
development of burnt matters 4 on the ferromagnetic metal film 3
while Fig. 2 gives no sign of burn% matters 4 on magnetic head
which looks as clean as 1if it has never undergone
recording/replay.

From above results it was demonstrated that a tape which
has an antiseize agent containing a ‘ligand or a compound with a
pyridine skeleton and one or more ligand sites applied thereupon
prevents the development af burnt matters on the magnetic head

upon which it runs past.

<Experiment 2>

In this experiment, an antiseize agent containing
carboxylic acid together with the above-described 1ligand is
applied onto a so-called coated magnetic layer to produce a

magnetic tape.



70 B-7 1.0 [err]

B-8 2.5 [err] [ Tabl e 6]

Level - down Absence of Conmpound (dB)
burnt matters C1 0.5

[err] G2 1.0 [err]
C3 0.5 Tderr] G4
1.5 [err] C5 1.0
[err] To be more sfedfic, the same compo®itions as those useld€hif]
C7 2.0 [err] C 8
1.5 Experiment [efkfe further supplementdd9with carboxylic hc35d
[err] C 10 0.5 [err]
C 11 (oleic or myr@stic acid): 6 weight| erarks; and ligand: 5 weig@it12
1.0 [err] . C 13, 1.5
[err] parts. The resulglyg mass was mixedy ga stiffener was adﬂ?érr]
5?35 thereto, ang'gP%rwﬁss was further Aﬁ%gﬁ]i%}aﬁg same manner as %ﬁéG
[err] ; C 18 -1.0 [err]
C 19 Experiment %:5 lerr]

As in Experiment 1, the thus obtained magnetic paint was
applied on a polyethy lenetelephthalate film which was then
dried and submitted to a calender treatment. The sheet was then
submitted to a thermal treatment to encourage hardening, thus to
form a magnetic layer thereupon. The sheet was cut into strips
to producé finished magnetic tap;s. In this experiment, an
antiseize agént was added into the magnetic layer and thus it
was not applied on the surface of the magnetic layer,

The antiseize agents to be added into the magnetic 1layer
were produced as follows: !
for the compounds A-1 to A-9, by changing the substituting group
X of Formula 64 variously;
for the compound A-10 by choosing COOH for the substituting
group X (X = COOH ) and H for R1-r% (R1-R% = H) of Formula 64;
for the compounds B-1 to B-8, by changing the substituting group
X of Formula 68 variously;
for the compound B-9, by determining Y = OH, and R7 = CH3 of
Formula 68; for the compound B-10, by determining Y = OH, and
RO-R10 = g of Formula 68; for the compounds C-24 to C-48, by

determining the substitutable groups R11l, r13, Rrl6 ang Rrl8 as



71 C 20 1.0 [err]

G 21 1.5 [err] C 22
1.0 [err] C 23 1.0
[err] [ Tabl e 7] ~ Level -down
Absence of Conmpound (dB) burnt matters
D1 0.5 Terr] D2
1.0 [err] D3 1.0
err shown in Table and choosin rogen atom for taet
[err] i D-4 g h drer]
D-5 1.5 Jew] D-6
2.0 substitutablFeg¢qups of Formula 89; D7 1.0
[err] D8 2.0 [err]
D-9 for the coppgunds D-23 to D-47, Hyerderermining the substitutpbie
1.0 r D-11 1.0
[err] groups R19, L§[,{§%ﬁzand R26 of Formulg #0 as shown in Table 0err]
g?éS for the c%h?gyy?s E-1 to E-2,[e$§] Epi%sing the compoJ%f%g
E?&;] represented1b6 Fg%ﬂ&iae 71 and 72;[err%.0 [err]

for the compounds F-~1 to F-4, by choosing the compounds
represented by Formulae 73-76; and for the compounds F-5 to F-6

by choosing the compounds represented by Formulae

77 and 78.
[Table 9]
Compound R1ll r13 R16 R18
C-24 H H H H
C-25 CH3 H H CH3
C-26 H CH3 CH3 H
C-27 CH3 . CH3. CH3 . CH3
C-28 H Aryl Group | Aryl Group H
c-29 CH3 Aryl Group | Aryl Group CH}
C-30 H Aryl Group H H
c-31 H CH3 3| H
c-32 CH3 CH3 B cH3
Cc-33 3 NO2 H ‘H
C-34 CH3 NO2 H CH3
C-35 H NO2 NO2 H

T,



D18

72 1. '[err]
D 19 1.5 [err] D 20
1.5 [err] D21 .1.0
[err] D 22 1.0 [err]
Level - down Absence of Conmpound (dB)
burnt matters E-1 76 1.5
E-2 1.5 . [err] F-1
1.5 [err] F-2 0
[err] c-36 H-3 cH3 N071.0 NO?2 [ewy]
F-4 1.0 [err] F-5
1.0 C{38r r] B CH3(CH2)§- 6 CH3(CH2)6 14 0
[err] Not gpplied 10 X
shown in Tables| F-88 tlhe négnet) CH3t(&Be)oh|ch had no |antikei zg
applied on its fmgnetic |l ayer suffered great | evel -downps in outp
| eft burnt matter a rmgﬁgﬁi c hddid (CHpbhn Whf&h(G82)6an paSii By
t he magnetic tapes_ which .
C-40 CHj3 CH3(CH2)¢ "B CH3
c-41 H SO3Na H H
C-42 H SO3Na SO03Na H
C-43 >~ CHj SO3Na 3] CH3
C-44 CHj3 S03Na S03Na CH3
C-45 H CH3(CH2)14 | CH3(CH2)14 H
C-46 H CH3(CHz)14: H !
C-41 CH3 CH3{CH2)14 | CH3(CH2)14 CH3
C-48 CH3 CH3(CH2)14 "H CH3
[Table 10] '
Compound R19 r21 r24 R26
c-23 B H B H
C-24 CH3 “H ;| CHj3
C-25. _H CH3 - CH3 H
c-26 CH3 CH3 CH3 CH3
c-27 H Aryl Group | Aryl Group H
C-28 CH3 'Aryl Group | Aryl Group CH3
C-29 H Aryl Group H H
c-30 CH3 H H

[ Tabl e 8]

[err]

As
agent
ut, and
contrast,



had anti sei ze agents containing |igands naned as conpounds A-1

to B-8, G1to C23, D1to D22, E1to E-2,
73 1 to F-6 underwent

magneti c head.

which was used for

| ess | evel

and F-

t

o A9, B-1

-downs and left no burnt matters on
Fig. 2 gives a schematic diagramof a magnetic head

recording/replay froma nmagnetic tape which had an

anti seize agent containing a |ligand aﬁﬁlied t her eupon, bei ng
reconstructed fromel ectron m croscopi ¢ photonm crographs. Fig. 3 gives a
schemati c diagrlam of a pmgnetic Head which s used for| recording/replay
froma magnetid_t&pélwhlch Had nq ant f¥%i ze | agent! applled @43 itg nmagnetic
| ayer, being rgconstructed from |el ectron I Croscopi ¢ | phot om crogr aphs.
Fig. 3 shows | _€hd2 devel dhnent! of BB2nt mptterd 4 on{the ®errgmagnetic
metal film3 while Fig{ 2 gives {no SI n of fournt mattefs 4.0 magnet i c
recording/replay.C . From above re Its it wa 0dem)n;trat d that a tape
whi ch has an +iCsditze agent—cortain a—H-gahrd—&r—a—gerpound—Mith a
pyridi ne skel etjon and ope of, hor € sites apg.ied {her on|{ prevents
t he developnentgaf gg.u. FraEets "ﬁ%gegnuyu € ucaé;fuﬁcﬁﬁgg+e# It runs
past. c-36 H CH3(CHp)g | CH3(CH)e H

Cc-37 H CH3{CH2)6 H H

c-38 CH3 CH3(CH2)6 CH3{CH2)s CH3

€-39 CH3 CH3(CH2)6 H CH3

C-40 H SO3Na H i

c-41 H So3Na S03Na H

c-42 CH3 SO3Na H CH3

C-43 CH3 S03Na SO03Na CH3

C-44 H CH3(CH2)14 | CH3(CH2)14 H

C-45 H CH3(CH2)14 H H

C-46 CH3 CH3(CH2)14 | CH3(CH2)14 CH3

C-47 CH3 CH3(CH2)14 H CH3

Magnetic tapes were produced in which the above ligand and

oleic acid had been combined and added into the magnetic layer.

Another kind of magnetic tapes were prepared in which the above

ligand and myristic

acid were combined

and

added int

o the

magnetic layer. Those tapes were placed in cassette shells, made

into cartridges, and submitted to following evaluation tests. As

a

comparison magnetic

tapes

whose

magnetic

layer was

only



<Experinent 2> In this experi nment, an antiseize agent
containing carboxylic acid together with the above-described ligand is
applied onto a so-called coated magnetic |layer to produce a magnetic
t ape. 74 To be nore specific,
the sane conpositions as those used in Experinent 1 were further
suppl enented with carboxylic acid (olei7® or nyristic acid): 6 weight
parts; and ligand: 5 weight parts. The resulting nass was nmixed, a
stiffener swpplemeltet! wiltdr eflejicameid e mgssswbs daird erenpreghied tadnd sane
manner as in_ Experinent 1. As in Experinment 1, the thus obtained
magnetic paidiPifaed Hhhiheed2Bh eVaddryebhytasdiet el epht hal ate fil m whi ch was
then dried and ﬁubg‘i,tlt e({.toong cgl ender treatgrent. The sheet was then
subnmitted to a ther PRI A ¢8R nERT T t R o RS IPAREY hit dEH F§™Ct Rt %h 2% dPm a
magnetic | gy rer'i‘.H@ﬁ@uPQnThIh?e§9fﬁ§ YRS Shbyd NLP FLHLOS 1101 P OGYCE ey
finished magnetic tapes. n this experinment, an antiseize’agent was
added into ¢ihe WRENEbAKIAAYRL 3Rdat NY§ahd aN@ScdMox3RRET 86i Nl e SHsf ace
of the magnetic |ayer. The antiseize agents t0 be added into the
magneti c | aateted wete fdreochagedtis Faglerowsabld A7 tbeo coapawsdshéd- tef 0l tA- 9, by
changi ng the substituting group X of Fornula 64 vari ousl ¥;

of magnetic tapes whose magnetic layer was supplemented only

with oleic or myristic acid.

(Table 11]
Carboxylic Level-down Absence of
Compound acid ' {dB) burnt matters
A-1 - Oleic acid 1.0 )
A-1 Myristic acid 0.5 o]
A-2 Oleic acid 1.0 6]
A-2 Myristic acid 0.5 o)
A-3 Oleic acid 1.0 )
A-3 Myristic acid 1.0 O
A-4 Oleic acid 1.0 o
A-4 Myristic acid 0.5 o)
A-5 Oleic acid 0.5 O
A-5 uyristic‘ acid 0.5 (o]
A-6 Oleic acid 1.0 9)
A-6 Myristic acid 0.5 o
A-7 Qleic acid 0.5 o
A-7 Myristic acid 0.5 o)




for the conpound A-10 by choosing COOH for the substituting group X (X =
COOH ) and Hfor Rerr]-Rerr] (Rerr]-Rerr] = H of Fornmula 64; for the
conmpounds B-1 to B-8, by changing the substituting group X of Fornula 68
variously; for the conpound B-9, by determining Y = OH and Rerr] =

CH err] of Formula 68; for the corrpound.?g- 10, by determning Y = CH, and
Rlerr]-Rlerr] = Hof Fornula 68; for the Conpounds C-24 to C 48, by
determ ning the substitutable groups R err], Rerr], Rerr] and Rlerr] as

75 shown in| Table 9 Jand choosing| hydrogen om for other
substitutabl e{groups of KFormuebec 63id far the.Sonpouinds D-ZXB to D47, by
determ ning the substituable groups Rlerr], Rerr|, Rerr] and [Rlerr] of

Formul a 70 as|shovr8 n Tatf¥risgic petdtlhe cdiwdounds) F-1 t OF-2 choosi ng

t he conpounds| represented by Formul ae {71 and 72; for the_conpounds F-1 to
F-4, by ChoosingﬁJAﬁ:" compoufl %lcr%ﬁw‘ﬁ‘d«:&pn}_ﬂd 1h'>p Enrnd_a_%7go7_ﬁ; a for the

compounds F 210 Fied ™ |HASEN0 40k ooirs, e esent o by Fefmilze T
Rlerr] A-10 Oleic acid 0.5 o
A-10 Myristic acid 0.5 0
{Table 12)
Carboxylic Level-down Absence of
Compound acid {dB) burnt matters
B-1 Oleic acid + 1.0 O
B-1 . Myristic acid 0.5 @)
B-2 Oleic acid 1.0 o
B-2 Myristic acid 0.5 ©)
B-3 Oleic acid 1,0 8]
B-3 Myristic acid 0.5 o}
_B-4 Oleic acid 0.5 (0]
B-4 Myristic acid 0.5 o
B-5 Oleic acid _ 0.5 o)
B-5 Myristic acid. 0.5 O
B-6 Oleic acid 1.0 (o)
B-6 Myristic acid 0.5 o
B-7 Oleic acid 0.5 o)
B-7 Myristic acid 0.5. O
B-8 Oleic acid 0.5 o




C 24 H H H H C 25

CH3 H H CH3 C 26 H
CH3 CH3 H C 27 CH3 CH3
CH3 - CH3 C 28 H Aryl Group Aryl Goup
H C 29 CH err] Aryl %(oup Aryl G oup CH err]
C 30 H Aryl G oup 8 H C 31 H
CH err] H H C 32 CHerr] CH err]
H a3 1C-33 H N[ err] H
H C-B4 _B-8 CH] ,;Mryrrjlstlc acid |\|(TLpr0r;J]§ 4
CH err C- 35 H. . NO2 err H
76[ ! c-38-? cPLeyq acid NoPer ] ! }\Jd[err]
CH err] L Bq_937:., .y ,bu,;;i,s't_:lic acid (,_,:l—B( (}H%) 6 (._,:HB( Clg) 6 A H
C' 38 L A\ | \ W | IL7 U LI d LILI 39
CH err] CH grip(CHlergl rleryd; CHeryW(CH err]) [ ert] CH err]
C- 40 cHorrt Cnf’]é. rf(ién*[du et H O CH err]
C 41 H 10 SU& LN aciq. Ho Ho C 42
H: Sg errNa ET T ] 1NG H =
CH err] SH err] Na H CH err] C 44
CH err] Sd err] Na Sd err] Na CH err] C- 45
H CHeeblé QHlerr])[err] CHerr](CHerr])[err] H
Carboxylic Level-down Absence of
Compound acid (dB) burnt matters

c-24 Oleic acid 1.0 0

Cc-24 Myristic acid 0.5 0

C-25 . Oleic acid 1.0 O

C-25 Myristic acid 0.5 0]

C-26 Oleic acid 1.0 O

C-26 Myristic acid 1.0 ®)

c-27 Oleic acid 1.0 0]

C-27 Myristic acid 0.5 o]

C-28 Oleic acid 0.5 .0

C-28 Myristic acid 0.5 0

C-29 Oleic acid 0.5 0

c-29 Myristic acid 0.5 @)

C-30 Oleic acid 1.0 @)

c-30 Myristic acid 0.5 o

c-31 Oleic acid 0.5 O

c-31 Myristic acid 0.5 0




C 46 H CHerr](CHerr])[err] H H
C 47 CH err] CHerr](CHerr])[err] CHerr](CHerr])[err]
CH err] C-48 CH err] CHerr](CHerr])[err] H
CH err] [ Tabl e 10] Conpound Rlerr] Rlerr]
Rl err] Rl err] G 23 H H H
H C 24 CH3 H 81 H CH err]
C 25 H CH err] CH err] H_ C 26
CH err] CH err] ‘ _ brr ] CH err] (;l - 27
H Aryl m|5‘3 ryl (—‘rﬂlﬁ)lic acid H_ 0.5 c-28 O [ err]
C-129 H Aryl
H . . n7
cH:-31 cHB—S=33 Gy @jedc acid 140 Eiere}
C 32 H - NQ Jer s . H H C 33
CH err] iy [ rEstic, poid L-Ootrerirt O eh4
H errk-3s | oleiddAr] 1.0 M| &35
CH err] N erT i NOerT CHeTri €136
H CHer{](Coleir]) laiydisticrhesd I|(CH arrl ) [erfr] o H
C 37 CHEenrJ(CHerT i enr] H H C 38
CH err] CH er c}-66H efr ] bheté laciaCHlerr] (G err])[err] o CH err]
C-35 Myristic acid 1.0 o
C-36 Oleic acid 1.0 0
C-36 Myristic acid 0.5 O
[Table 14]
Carboxylic Level-down Absence of
Compound acid (dB) burnt matters
C-37 Oleic acid ‘1.0 0
£-37 Myristic acid 0.5 @)
C-38 Oleic acid 0.5 O
C-38 Myristic acid 0.5 0
C-39 Oleic acid 0.5 O
c-39 Myristic acid 0.5 O
C-40 Oleic acid 1.0 @)
C-40 Myristic acid 0.5 0
C-41 Oleic acid 1.5 O
C-41 Myristic acid 1.0 O
c-42 Oleic acid 1.0 O




C 39 CH err] CHerr](CHerr])[err] H CH err]

C 40 H S err] Na H H C 41
H SO err] Na SO err] Na H C 42

CH err] SO err] Na H CH3- C 43

CH err] SO err] Na SO err] Na CH err] C 44

H CHerr](CHerr])[err] CH[err](d%ﬁerr])[err] H C- 45
H CHerr](CHerr])[err] H H C- 46

CH err] CHerr](CHefr])Terr] CHerr](CHerr])[[err] H err]

C 47 CH errf-42 ClHsyrilst@Cefl ®@eid )[ err]o.5 H 0 GH err]

Magnetic tapef were prodyced in which tthe above |igand and oleiqg acid had
been conbi nedjandCa#idled ilnt 8lehe amignetlic | dvdr. Anot her &ind of] magnetic
tapes were prepared in which the above| ligand and nyristic agid were
conmbi ned and|_adfef3 | nffddyRysdicndendbilic | DySr  Thiose tagds werd placed in
cassette shells, nade into cartridges,| and submttled to foll ow ng

eval uation tests, Cads a—dony j : icl ayer was
only 78 | suppl e&rent edwth oleic

acid or nyri stie—S6t4 werd B EidCeltithd —subi-t-ed—t-o—the-Zame—eval uat i on
t ests. Th
F

val uat ijon S, pgrfor In the sa mannerf as in
Experi ment 1. iébh' 3 a.»"?%d f T"L"ﬁ?‘%‘ —Atogeth '
conbi nation of a ld

R rapreS—xT1—=x togetner wh t he

Sgnd en&lllclesragxxbi& gci d g\ ch was angd into the

magnetic | ayef—Ta t7fatSo-carrtes e resutts

C-46 Oleic acid 1.0

C-46 Myristic acid 0.5 0
c-47 | oleic acid 1.0 o
C-47 Myristic acid : 1.0 O
C-48 Oleic acid 1.0 o
C-48 Myristic acid 1.0 O

[Table 15} :
Carboxylic Level-down Absence of
Compound acid (dB) burnt matters

D-23 Oleic acid 1.0

D-23 'ﬁyristic acid 0.5 O
D-24 - Oleic acid 1.0 o
D-24 Myristic acid 0.5 @)
D-25 Oleic acid 1.0 O
D-25 Myristic acid 1.0 0O
D-26 Oleic_acid 1.0 o
D-26 Myristic acid 0.5 0




of magnetic tapes whose magnetic | ayer was supplenented only wth oleic or

nmyristic acid. [ Tabl e 11] Car boxylic Level - down
Absence of Conmpound acid (dB) burnt matters
A-1 Aeic acid 1.0 [err] A-1
Myristic acid .0.5 [§r3r] A-2 Aeic
aci d 1.0 [err] A-2 Myristic acid
0.5 [err] A-3 Qeic acid 1.0
[err] A-3 Myristic acid 1.0 [lerr]
A- 4 d gic aerd Oleid.drid 0.5 [err] 0 A- 4
Myristic acid 0.% o - |lerr] A-5 Aeic
aci d Q. 5D-27 Myristfigrp¢id 0.5 A5 M@ijstic lacid
0.5 [err] . A6 Oeic acid 1.0
[err] ADg28 M/PLeie R d 0.50.5 o) [err]
A-7 Aeic acid , 0.5 | [erl] A7
Myristic acid D-28 g : Myristic acid [_E,‘[L]O'S O
79 A-8 Oeic acid 0.5 err
A-8 My r kst-8=4di-¢ ofefc’ia 1.0 Lorr}O [ A-]9
Qeic acid D—291'0 Myristic acid [errd.s O

p-30 Oleic acid 0.5 0]

D-30 Myristic acid 0.5 O

D-31 Oleic acid 0.5 o

D-31 Myristic acid 0.5 O

D-32 Oleic acid 1.0 o

D-32 Myristic acid 1.0 O

D-33 Oleic acid 1.0 o

D-33 Myristic acid 1.0 @)

D-34 Oleic acid 1.5 o)

D-34 Myristic acid 1.0 ®

D-35 Oleic acid 1.0 o

D-35 Myristic acid 0.5 0

[Table 16)
. Carboxylic Level-down Absence of
Compound acid (dB) burnt matters

D-36 Oleic acid 1.0 0,

D-36 Myristic acid 0.5 0

D-37 Oleic acid 0.5 O




A-9 Myristic acid 1.0 [err] A-10
Aeic acid 0.5 [err] A- 10 Myristic
acid 0.5 [err] [ Tabl e 12]
Car boxylic Level - down Absence of Conmpound acid
(dB) burnt matters B-1 Oeic acid 1.0
[err] B-1 Myristic acid 84 0.5 [err]
B- 2 Qeic acid 1.0 [err] B- 2
Myristic acid 05 [erT] B-3 Aeic
aci d 1.06-37 Myristic pe€id ] 0.5 -3 O Mrigtic acid
0.5 [err] - d eijc acid 0.5
[err] Bb438 MPLe§¢ i acigci ¢ 0.5 0.5 o) [err]
B-5 Oleic acid 0.5 [err] B-5
Myristic acid D-38 Myristic acid [%epr] OB-6
Aeic acid . i [err] B- 6 Myristic
acid o 5D-39 Oleic a[qgrdr] 1.0 R-I7 O  Adeilc acid
0.5 gerr] . B:- 7 Myristlic acid 0.5
[err] gDg3d Myrysdil acid 0.5 g5 Q [err]
80 B85 40 "lofbi& & %3 o lerrl

D-40 Myristic acid 1.0 @)

D-41 Oleic acid 1.0 O

D-41 Myristic acid 0.5 0]

D-42 Oleic acid 1.0 o

D-42 Myristic acid : 0.5 (@)

D-43 Oleic acid 0.5 O

D-43 Myristic acid 0.5 o)

D-44 Oleic acid 1.0 o

D-44 Myristic acid 0.5 0]

D-45 Oleic acid 1.0 ®)

D-45 Myristic acid 0.5 @)

D-46 Oleic acid 1.0 (@)

D-46 Myristic acid 1.0 0

D-47 Oleic acid 1.0 o

D-47 Myristic acid 1.0 o)

[Table 17]
] Carboxylic Level~down Absence of
Compound acid (dB) burnt matters



B-9 Oeic acid 1.0 [err] B-9
Myristic acid 1.0 [err] B- 10
Qeic acid 1.0 [err] B- 10
Myristic acid 1.0 [err] [ Tabl e 13]
Car boxylic Level - down Absence of Conmpound acid
(dB) burnt matters C- 285 Aeic acid 1.0
[err] C--24 Mristic acid 0.5 [err]
C- 25 Oeic. acid _ 1.0 err C 25
Myristic aci E-1 hglleic acit Hefe] Lerd c-26
Aeic acid ., L9 Co . [ err - 26 Myristic
aci d 1§ Myristic ?%ﬁ%] /5 &—27- eic acid
1.0 olerrl ole;  {C 2 1.0 Myrilstic agjd 0.5
[err] _ 5—228 _ e acid : 05 d [err]
G 28 . Mristgeg aci fuyristic aiP| 0.5 lerd C 29
Qeic acid 0. ferrij C 29 Myristic
aci d 0. %1 oleic adigrr] 1.0 d- 30 0O eic acid
1.0 [err C3 MWT1iStic acrd 0.5
[err] @-31 Myris@iei gcagild 1.0 0.5 0 [err]
C 31 yristic acid 0.5 Terr]
81 F-2 Oleic acid 1.0 0

F-2 Myristic acid 0.5 0

F-3 Oleic acid 0.5 0

F-3 Myristic acid 1.0 O

F-4 Oleic acid : 0.5 0]

F-4 Myristic acid 1.0 0]

F-5 Oleic acid 0.5 @)

F-5 Myristic acid 0.5 @)

F-6 Oleic acid ‘0.5 O

F-6 Myristic acid 0,5 O

E-1 Not added 4.0 X

Not added Oleic acid 10 X
Not added Myristic acid 10 X

As shown in Tables 11-17, magnetic tapes whose magnetic

layer had been supplemented only with carboxylic acid suffered

great level-downs in output, and caused a magnetic head to

develop burnt matters on its surface. By contrast, the magnetic

tapes which had a magnetic layer supplemented with a combination

e



C 32 Oeic acid 0.5 [err] C 32

Myristic acid 0.5 [err] C 33

Qeic acid 1.0 [err] C 33 Myristic
acid 1.0 [err] C 34 Oeic acid
1.0 [err] C 34 Myristic acid 1.0
[err] C- 35 Oeic acid 86 1.5 [err]
C 35 Myristic acid 1.0 [err] C 36
Aeic acid of 1igand ahdOcarboxylic acid di®rddt suffer 1eéwe3bdowns, M istic
acid 0.5 [err] [ Tabl e 14]

Car boxyl i c caused Lewvekhcdommlation @bsducetofmatters Compobad surface of acid
(dB) burnt matters C 37 Oeic acid 1.0
[err] magnetgcglhead. Myristic acid 0.5 [err]
C- 38 Oeic acid C- 38

Myristic acid The ~maggegic tapeo' 5whose [n@]gp]etic l[a?rrerr] c.hggl  been

ﬁL?:gt?gigCI%PpleﬂenteQ gngy with a 11gand[gr£]nft with ca?bggﬁbu: acid

Aeic acid Ca%f%g a nmagnétic head[to develiﬁ”ddre or4%ess b&%ﬁg)matter§”é§t'c

aci d r] C Qeic acid
1.5 in its shefdde, though itCchused lesbymbughtCmactérs than thel.O
[err] C 42 Oeic acid 1.0 [err]

magnetic tape with no ligand. The magnetic tape which received
only a ligand but not carboxylic acid also suffered a level-down
of about -4 dB. It was demonstrated from above that addition of
carboxylic acid to a ligand will enhance the preventive effect
of the ligand against adherence of éurnt matters onto a magnetic
head. This is probably because carboxylic acid, being adsorbed
to magnetic particles, will prevent the ligand from adhering to
the magnetic particles.

When a magnetic head which was used for recording/replay
from a magnetic tape which had received a combination of ligand
and carboxylic acid was submitted to electron microsbopy, and a
schematic diagram was reconstructed from photomicrographs, a
similar image to that in Fig. 2 was obtained. When a magnetic
head which was used for recording/replay from a magnetic tape
which had received only carboxylic acid was submitted to
electron microscopy, and a schematic diagram was reconstructed

from photomicrographs, a similar 'image to that in Fig. 3 was

obtained.



82 C 42 Myristic acid 0.5 [err]

C- 43 Aeic acid 1.0 [err] C- 43
Myristic acid 0.5 [err] C 44 Aeic
acid 0.5 [err] C 44 Myristic acid
0.5 [err] C- 45 Oeic acid 1.0
[err] C- 45 Myristic acid 0.5 [err]

C 46 Qeic acid 1.0 [err] C 46
Myristic acid 0.5 87 [err] C 47 Aeic
sl el appye resuivs {€1Hs aomonsgrafedlopyr o MkSUSSRS @
[err] G riLstj [ 1.0 d withl €rrl

[ Tabl e 1S]has re e&@ed a codﬂin%%ié@aﬁﬁlﬂyand, that feve gom%wgn with sence
of COoyPUiN@ skeleton #€d done or more 1ida®@) sites, Bhd NEarBRidy@L8

D 23 Oeic acid 1.0 [err] ¥ D 23
Myristic aetid prevents flore effectively the[ devélopment of D-24 Aeic
acid 1.0 [err] D24 Myristic acid
0.5 burnt mangrp]on the magnptpg head upqy gihdcicily has run pasyg O
E?;g] thaqjqﬂq§pgcyﬁlch Jﬁé r%gegvgg elther llganf'% prboxyllc ac1d£>2r]

Mristic acid uo page edpRriment also on t&Pesl in which carboxylic acid

had been applied on the magnetic layer, and found that the
treatment did not have an appreciable effect in improving level-
downs in output. Accordingly, it is more desirable to add
carboxylic acid into the magnetic layer than to apply it over

the magnet ic layer.

<Experiment 3>

In this experiment, an antiseize agent containing an
organic acid salt of the above-described ligand is applied onto
a so-called coated magnetic layer to produce a magnetic tape.

To be more specific, the same compositions as those used in
Experiment 1 were further supplemented with a lubricant (oleic
acid): 3 weight parts; and an .organic salt of ligand: 3 weight
parts. The resulting mass was mixed, as tiffener was added
thereto, and the mass was further mixed in the same manner as in
Experiment 1. |

As in Experiment 1, the this obtained magnetic paint was
applied on a polyethy lenetelephthalate film which was then

dried and submitted to a calender treatment. The sheet was then



83 D 27 Oeic acid 0.5 [err]

D 27 Myristic acid 0.5 [err] D 28
Qeic acid 0.5 [err] D 28 Myristic
acid 0.5 [err] D29 - Oeic acid
1.0 [err] D- 29 Myristic acid 0.5
[err] D 30 Oeic acid 88 0.5 [err]
D 30 Myristic acid 0.5 [err] D31
a _Gijc aci d Shim;&edccf%a ther“‘al[ tfe]atm?fetr rto engnérzage ma%aeramg Mhrulsztcbc
aci £ : err el c aci

1.0 CERTA RRYetic layer” Epegeupon. pej shpetawhdl cut into skr@ps
[err] to ﬁbﬁ%&uce £iniShE)C AGHd, - 1.0 [err]
D33  Mristic acid 4 “‘%%Be““ tapes. In[g&pig experimentd 34n
Oeic acid antiseize lagent was added tere : ristic
aci d 1.0 forry ™" e nggnetic Iié‘lf‘*foPl%i‘ct BFdit
1.0 was no{ applied on the Bhﬁﬁace of WME'&& fetdGl 0.5
[err] [ Tabl e 16 Car boxylic ga{evel down
Absence of ic acid saati @f a ligand to(d@ added ?HEJ“ he
matters Qeic acid ferr]

magnetlc ?ayer were produced as follows:

for the compounds <C€-101 to €C-107, by determining the

substitutable groups R, R13, Rl6 spq Rl ,pq organic acid of

Formula 69 as shown in Table 18 and choosing hydrogen atom for

the substitutable groups Rl2, R4, R15 and R17; and for the

compounds D-101 to D-108, by defermining the substitutable

19 > 2
groups R'7, R21, R24 354 R26 4pg organic acid of Formula 70 as

shown in Table 19 ang choosing hydrogen atom for the

Substitutable groups R20, R22, R23 4pq Rr25.

{Formula 79)

W 11_g18
(where RILI-R are chosen from hydrogen and halogen atoms, and

hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate



D 36 Myristic acid 0.5 [err] D 37

Aeic acid 0.5 [err]

84 D 37 Myristic acid 0.5 [err]

D 38 Oeic acid 0.5 " [err] D 38
Myristic acid 0.5 [err] D 39 Aeic
acid 1.0 [err] 89 D- 39 Myristic acid
0.5 [err] D 40 Qeic acid 1.5
[err] groupBs, 4@nd alkpri sty awed dheterocycli® aromatic groups whiclh]
D41 Oeic acid 1.0 [err] ) D41
Myristic A3V been sulpgstsituted with the forfgq#qg groups. yyqpair of tyyejc
acid 1. k Myristic acid

0.5 ad]acent ng%Rﬁ]can for qf?er an arqﬂ 18 ﬁb?%i 0.5
[D(-azlzl] a 3_ c lgcic&ose fromC a?ﬁbg group Wth§1 If%s', rlreen subs tlﬁ{lgad
Myristic ' .5 r 5 eic
i d agid, riydcfoge% or haloge[ner?tjom, € H/%r_m%yl, ni %r' Sc;[arboxgg
0.5 carbonyll €hhino, amide,DofBsulfonate Ldup,26k¢l group which Qas
[err] Y % Myristic acid ¢ %? #1 group [err]

D 47 bedil es@b:ammited with hydr@gen or halogen[ etoh, or hydrle4Y
Myristic acid 1.0 [err]

nitro, carboxyl, carbonyl, amino, amide, or sulfonate group, and

alkyl group coupled with a heterocyclic aromatic group.)

[Table 18)
Organic
Compound | - R1l1 R13 R16 18 Acid
Acetic
c-101 H H H H Acid
Myristic
Cc-102 H ~H H H Acid
Oleic
C-103 H H H H Acid
Stearic
C-104 H H H H Acid
Oleic
Cc-105 CH3 H H CH3 Acid
Oleic
c-106 H CH3 CH3 H Acid
Myristic
c-107 CH3 CH3 CH3 CH3 Acid
Not -
added - - - i
C-108 H H H H
c-109 CH3 H H CH3
C-1190 H CH3 CH3 3!
c-111 CH3 CH3 CH3 CH3 B




[ Tabl e 17] Car boxylic Level - down Absence of

Conpound acid (dB) burnt matters

85 E-1 Qeic acid 1.0 [err]

E-1 Myristic acid 0.5 [err] E-2
Oeic acid 1.0 [err] E-2 Myristic acid
0.5 [err] F-1 90 dJdeic acid 1.0
[err] F-1 Myristic acid 1.0 [err]
F-2 Oeic acid 1.0 [err] F-2
Myristic acid 0.5 [err] F-3 Aeic
aci d (Form@l&b 80} [err] F-3 Myristic acid
1.0 [ ery] F-4 Oeic\acid 0.5
[err] F-4 Myri sti i R?? 1. [err]
F-5 A eic aci 3 err| F-5
Myristic acid 0.%¢ [ err] R? F-6 Adeic
acid 0.5 F-6 Myristic acid

0.5 [ert] ot adde 4.0

X . Not added 250 &1 c aci ) 0 20 X Not
added Mristic aciid? R R* COO

(where R19-R26 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two
adjacent groups can form together an aromatic ring.

R* is chosen from alkyl group which has been substituted
with hydrogen or halogen atom, or ,h hydroxyl, nitro, carboxyl,
carbonyl, amino, amide, or sulfonate group, aryl group which has
been substituted with hydrogen or halogen atom, or hydroxyl,
nitro, carboxyl, carbonyl, amino} amide, or sulfonate group, and

alkyl group coupled with a heterocyclic aromatic group.)

[Table 19)
Organic
Compound R19 r21 R24 r26 Acid
Acetic
c-101 H H H H Acid
" | Myristic
Cc-102 H H H H Acid




As shown in Tables 11-17, magnetic tapes whose nmagnetic |ayer had been
suppl enented only with carboxylic acid suffered great |evel-downs in

out put, and caused a nagnetic head to develop burnt matters on its
surface. By contrast, the magnetic tapes which had a nmagnetic | ayer

suppl emented wth a conbi nati on 86
of ligand and carboxylic acid did not suséfer |evel-dows, and caused no
accurmul ation of burnt nmatters on the surface of rmagnetic head.

The magnetifc tape | whose pgneti c ayer fad been %u@pfqunted
only wth aj|ligantB byt not with camboxylic acid |caused a jmagnetd ¢ head to
devel op noreé or Tess |burni matfers on {n 1tS sufnface, thdughikiccaused
| ess burnt rmtter®tthan the npgnetdic tape with no |igand.| The jmagnetic
tape which rfecerved [only a Iipgand but not carboxXylic aci d al3@isuffered a
| evel -down |of cabout |-4 dB3 |t] was pdenopstr ag ed fir oncapove trﬁgupddition of
carboxylic gcid to a(ligand W [ I _ennancg¢ tne preventive eTTe@g 10T
| i gand agai rjst catder gnce af bufntcpedtefs agie a (nmagngtic <1ThFS is
probabl y beqause TarfjoxytitT ac|d, berngladsorboed | to 1Teg cl es,
wi |l preventj the;¢i ggnd fmon1adhennﬂg to t@m3nacnetig parti ié?&
When a magngtithead-whrchrwas{ used—for{recordrnyg/reptay —ffroma nmagneti c
tape which HadcLegei ed gggonb] natgeh of | icgagd CH3

Not -

added - - -~ -

c-109 H B H H )

c-110 CH3 H B CH3 )

c-111 H CgHs CeHs H )

c-112 H CH3 CH3 H )

C-113 CH3 CgHs CgHs CH3 ]

The tapes in which an organic icid salt of ligand had bheen
added into their magnetic layer were placed in cassette shells,
made into cartridges, and checked for level-downs in output as
in Experiment 1. The videotape recorder was set to still image
mode, and the time required for the output to be reduced by -3
dB was neasured to give still endurance. As a comparison
nagnetic tapes whose magnetic layer had not been supplemented
with organic acid salts of ligénd; or supplemented with ligands
alone (Compounds C-108 to C-111 in Table 18, and Compounds D-109
to D-113 in Table 19) were prepared and submitted to the same

evaluation tests. The results are shown in Tables 20 and 21.



simlar

and carboxylic acid was submtted to electron mcroscopy, and a schematic
di agram was reconstructed from phot om crographs, a

i mage to that
in Fig. 2 was obtained. Wien a nagnetic

head whi ch was used for

recording/replay froma magnetic tape which had received only carboxylic

acid was submtted to

reconstruct ed
obt ai ned.

it was denppsipiat @djthat a tape which
is,
and

| i gand, that
| i gand sites,
devel opnent of
past

apply it over

than a tape
W made experi nment
on the magnetic | gyer
appreci abl e effect
nore desirable to

el ectron

from phot om cr ogr aphs,

m cr oscopy,

i mage to that
87 From

and a schematic di agram was
a %8&milar

in Fig. 3 was
above results

has recei ved a conbi nati on of

[Table 21]

a conmpound with a pyridine skeleton and one or nore
carboxylic acf d jpgwevuenben Mof e ef fegfivel y the
byr nt coapbend onj t he nmagpeti c headep@orunsdi ch jit has run
whi ch has recejved erther Tigandres Kaeoxyllic acid.
al sccarolt apes| i n whirh carbpxyl bg Bsiigér had been appli ed
and found] that the (rept ey, Mdh430t have an
in ieqroeving | evel -o.3lowns | n ogipingepccordingly, it is
add™ carboxylr T acrd Tnto the nagpglifudsayer| than to

the magnetigx | aypr. 0 SEXperi frent 3> 5nqer

Two hours

C-104 1 or longer

Two hours

C-105 1 or longer

Two hours

C-106 1 or longer

Two hours

c-107 0.5 or longer

Two hours

Not added 10 or longer
Thirty
'C-108 1 minutes
Eighty
Cc-109 1 minutes
Thirty

c-110 0.5 minutes
Sixty
Cc-111 1 ' minutes
Level-down Still

Compound {dB) endurance

Two hours

D-101 1 or longer

. Two hours

D-102 1 or longer

Two hours

D-103 0.5 or longer

Two hours

D-104 1 or longer

Two hours

D-105 1 or longer




In this experinment, an antiseize agent containing an organic acid salt of
t he above-described |igand is applied onto a so-called coated nagnetic

| ayer to produce a magnetic tape. To be nore specific, the sane
conpositions as those used in Experinent 1 were further supplenmented with
a lubricant (oleic acid): 3 weight parts; and an organic salt of ligand: 3
wei ght parts. The resulting nmass was n1%%d as tiffener was added

thereto, and the mass was further mxed in the same manner as in

Experiment 1. As 1Tn Experijment I, the tHuUuS obiaAlneadsnmagneti c paint
was applied on a pol yetthy | endt el ephtthal ate |fi | lmsmwhicggenas tihen dried
and submtted to @ calender tredtnent. IThe sheel Wag thdeRs
88 submitted to 3 themmalb7treatiment teoasencourjage andgdieny, tjhus to form
a magnetic |ayer tfhereupon. The |[Sheet was cul |i Nt Orgd Molgs (4 Pproduce
finished magnetiq tapesog In jthis sperinment, sANon aatiseize agent was
added into the magnetic Tayer and thos it S NOby A IS the surface

of the magnetic | adyeryot added THe orgamnc aci d salgrcﬁoﬁ%eklgand to be added
into the magnet ifctayer were producedas ol

k ighP conpounds
C 101 to G107, byp-i1@etermining tihe stlthg % gr oyps Rerr],
Rlerr], R err] ang T i wn in Table
18 and choosi ng hydrogqn4q%on1fj thq_substl utabkfhﬁygzups Rlerr],
Rlerr], Rerr] angRrerrir—and—fHor—the Twenty

D-111 1 minutes

Thirty
D-112 0.5 minutes
Ten
D-113 1 minutes

As seen.from Tables 20 and 21, the magnetic tapes which had
received organic acid salts of bipyridine derivatives
represented by following Formula 79, or those of phenantrene
derivatives represented by Formula 80 in their magnetic layer
successfully prevented occurrence of level-downs when compared
with them agnetic tapes which had not received such organic acid
salts of ligands, as is confirmed in the results from Experiment
1 where magnetic tapes with ligand in their magnetic layer were
compared with tapes with no such ligand in their magnetic 1ayér.

It was also recognized that the magnetic tape which had
received an organic acid salt of ligand gave a still endurance
far better than did the tape which had received only 'a ligand.
This is probably because addition of an organic acid salt of

ligand prevents carboxylic acid or a lubricant from binding to



conpounds D-101 to D108, by determning the substitutable groups
Rlerr], Rerr], Rerr] and R err] and organic acid of Fornula 70 as shown
in Table 19 and choosing hydrogen atom for the substitutabl e
groups Rerr], Rerr], Rerr] and Rerr]. [ Formul a 79] [err]

(where R err]-Rerr] are chosen from hydrogen and hal ogen at ons, and

hydr oxyl, nitro, carboxyl, carbonyl, am m am de, and sul fonate

89 groups, and al kyl, aryl and heterocyclic aromatic groups which have

been substigpd ad gahbiheb heo fPrLA001RT tRLPURE; AV mcrwsofthtemqub@g
groups can forn1together an aromatic ring. I's chosen froma kyI

group whi chningsithbean siHestddrftaed of tthehythgag€ncotapa) ogenmal A imr the
hydroxyl, nitro, carboxyl, carbonyl, am no, am de, or sulfonate group,
aryl group fshicdtiohat carffiicdabbtéf Uthedtapetét ahydwoyevrel orwhhiahogentuat om
or hydroxyl, nitro, carboxyl, carbonyl, am no, am de, or sul fonate group,
and al kyl st tCodiieed MaF PHeBeHet & othidili @NENEAREF ¢ Weeupa) ligand is

added, instead of an organic acid salt thereof, into a magnetic
layer, carboxylic acid which is added as a lubricant reacts with
the ligand to form a salt which may interfere with
dispersibility of the 1lubricant, thereby to inhibit the
lubricating effect of the latter.

From above results it was demonstrated that addition of an
organic acid salt of 1ligand into the magnetic layer of a
magnetic tape prevents level-downs:in output by inhibiting the
accumulation of burnt matters on magnetic head, presefves the
lubricating effect of lubricant and improves the still endurance

of the tape.

<Experiment 4>

In this experiment, an antiseize agent containing the
above-described ligand is applied onto a so-called deposited
magnetic layer to produce a magnetic tape .

To be more specific, firstly, Co was deﬁosited by oblique
metallization on a polyethylenetelephthalate film with a
thickness of 10 pum, to produce a ferromagnetic metal film
thereupon. Onto that ferromagnetic metal film was coated a

carbon film with a thickness of 10 nm by sputtering.



[ Tabl e 18]

organi c Conpound R err] Rl err] R err] R err]
Aci d Aceti c

C 101 H H H H Acid

Myristic C 102 H H H H Aci d
Aeic 95 Stearic
C 104 H H H H Aci d

Aeic @h20DbesultinCHhert] was cut intdd strips with a width GH3 8

Aci d Aeic
C-106 mm, andHan antiset}{ggqqnt was appHied rquto the cagpon film byj d
Myristic, C 107 L CH err] CH[err]
CH[err]dlpplnq, g&,ggoduce Rof nlshedaaagaetlc tape -

CH err] QQe anp%selze ﬁgents u;gd here}r%ﬁe btalned(f%%ﬁf the gﬁ%%?

CH err] [ &kl C ery ]
CH[err]llgands a [ﬁiéﬁ in Expercﬁf%$?]l and 2 hadCpkbh dissolfHd €Lf

90 [ Eordadea 80] [err]

Then, magnetic tapes upon which above ligands had been
applied were placed into cassette shells to produce cartridges.
They were then submitted to the evaluation tests as in
Experiment 1. As a comparison similar evaluation tests were
performed on magnetic tapes which had received no ligand. Each
of test tapes was identified witﬁ the kind of 1ligand added

thereto, and its evaluation results are listed in Tables 22 to

24,
[Table 22} '
Level-down Absence of
Compound {dB) burnt matters
A-1 0.5 )
A-2 0.5
A-3 1.0 o
A-4 0.5 o
A-5 : 0.5 9]
A-6 0.5 o
A-7 1.0 o)
A-8 1.0 @)




(where R err]-Rerr] are chosen from hydrogen and hal ogen at ons, and

hydr oxyl, nitro, carboxyl, carbonyl, am no, am de, and sul fonate groups,
and al kyl, aryl and heterocyclic aromatic groups which have been
substituted with the foregoing groups. Any pair of two adjacent groups can

formtogether an aromatic ring. R* is chosen from al kyl group which
has been substituted wth hydrogen or H ogen atom or , hydroxyl, nitro,
carboxyl, carbonyl, am no, am de, or sulfonate group, aryl group which has
been substituted i th hydrogen ¢r hal ogen atomy or hydroxyl,| nitro,
carboxyl, carbony|, ami#0d anide¢, or duwPfonate group© and gl kyl group
coupled with a heterocyclic arofatic qroup.) [ Tabl e 19 Conpound
Rlerr] Rlerr] A-10  prery] 5 Rlgrr] O Agj C 101
H H H Aci d
Myristic C 10p B-4 B 0.3 H O 4 Aci d
91 Stearic
C- 103 H Lhe? LEE! O aci
Aeic C- 104 H H H Acid
. -3 0.5 .

d eic C- 105 ﬁ[cu] H H O ] Aci d
Aeic C- 106 B4 Clernlklerr] Gerr]Hlerr] H
Acid Myristic
C 107 H gHgerr] oGls[ err] kb Acid

B-6 0.5 9]

B-17 1,0 0]

B-8 1.0 o

B-9 1.0 8]

B-10 1.0 O

[Table 23]
Level-down Absence of
Compound (dB) burnt matters

(]
|
—
(=)
(V4]
o

(@]
I
)
o
wn
O o |o |[o |o [0 [0 |0



C- 108 CH err]

Not added C- 109

C 110 CH err] H
H Cerr]Herr]

CH err] CH err]

Cerr]JHerr]

Cerr]Herr]

Cerr]Herr]
H

H

C[err]H[err]
H

8H[err]

Cerr]Herr] CH err]
H H
CH err] C 111
- H C 112 H
CH err]

The tapes in which

an organi c acid salt -of licmnd had _heen_ _added i o their magnetic |ayer
were placed in cassette(§q%lls made into car{ridges, and checked for
| evel -downs i n out put +R—Exp .Lwnnp +—The Utdeetgpe reedrder was set
to still image nofde, qg the t| reqq|5ed for t he ogtput to be reduced by
-3 dB was neasured41u791vc st+t—endut-atce: b —a—cofpart+son{ nagnetic
t apes whose nagnet| c Iawpqzhad net bee@ §upp|enented gthh ofganic acid
salts of ligand, of—supprementediw tt—tigands—Tatome ¢ Compounds C- 108 to
C-111 in Table 18,|and Ganpounds|D-109; to D-113 in Tabl e 19) were prepared
and submtted to the same evaluation resrs. € resutts arefshown in
Tabl es 20 and 21. c-14 0.5 92 [Table 20]
Level - down SUITT “Conpound (dB
endur ance c-15 0.5 O Two hqurs
C 101 | or [ onger
Two hours c-16 1.0 o

C-17 1.0 0]

cC-18 1.0 0]

Cc-20 0.5 o

c-21 0.5 ®)

C-22 1.0 @)

€-23 1.0 @)

C-24 0.5 ' 0]

c-28 0.5 O]

[Table 24)
Level-down Rbsence of
Compound (dB) burnt matters

D-1 0.5 @)

D-2 1.0 O

D-3 0.5 0

D-4 0.5 O

D-5 1.0 o)

>




C 102

Two hours
Two hours
Two hours
Two hours
Two hours
Two hours
Thirty

Ei ghty
Thirty

Si xty
Level - down
endur ance
D- 101

Two hours
Two hours
Two hours
Two hours
93

1

D- 107

Two hours
Two hours

or

0.5 or | onger
C- 103 0.5 or | onger
C 104 1 or | onger
C 105 1 or | onger
C- 106 1 or | onger
C- 107 980.5 or | onger
Not added 10 or | onger
-C—1638 = A-Ates
4% 13 o M nut gs
C—TI10 (v gy T otes
C 13 11y om nut e$ [ Tabl e 21]
St Compoung (daB)
D-8 0.5 o) Two | hour s
T or _onger
pD» 102 0.5 1 O or longer
D103 0.5 or llonger
p-0104 1.0 1 O or_llonger
D 105 1 or llonger
D-11 0.5 Two _hoQr s D- 106
| ohger Two hours
0|5 D-12 | ongée S 0
D- 108 0.5 or |onger
D-14 0.5 O
D-16 1.0 o)
D-17 1.0 o
D-18 1.5 0
D-19 0.5 0
D-20 0.5 ' 0
D-21] 1.0 O
D-22 1.0 0
D-23 0.5 O
D-25 1.5 0
D~-27 0.5 o]
Not applied 10 X

As seen from Tables 22 and 24, the magnetic tapes which had

no antiseize agent applied over the carbon film suffered great

level-downs

and

caused the magnetic

head to

develop burnt



Not added 10 or | onger

Ei ghty D109 1 m nut es

Si xty D 110 1 m nut es

Twenty D111 1 ‘m nut es

Thirty D112 0.5 m nut es

Ten D 113 1 929 m nut es As seen from

Tabl es 20 and 21, the magnetic tapes which had received organic acid
salts of mattgirgyindi ifes swriceat iwheseas epheseagedt by fopdowhictForadil a 79,
or those of phenantrene derivatives represented by Forrmula 80 in their
magnet i ¢ | 3/erSe1gfc cREIYSl | §OPrEVdmGedd RN Ur LefRRIDf 3PRYEFD d RS SRR

conpared with th agnetic tape i,ch had not received such organjc acid
salts of |f%‘%ur? g, esvegsng"é?ﬁi r?r%?i ;ggndt h“eoqr e&H%s Fhont npezcrlicrrerheta% 1£?/\/nere

Tegneti c &R M hl-hi GRiidd:8 bielts RaRgLLe | ayer were compared with

tapes with no suc Igand in their magnetic | ayer. It was al so
recogni zed t hatwnehe amagnpleitéct apadWwngbnhads neeei Yed aBcof@aly/Gepthg salt
of ligand gave a still endurance far better than did the tape which had
recei ved ofiton & Imagaetic Tapes wisiqir dablneckégadise adgand ommsofswbmiotgdni c
acid salt of [ligand prevents carboxylic acid or a lubricant from binding
to to electron microscopy, and  a94 sehemafiganddiawFasy m Hasal t

thereof, but allows the lubricant to mgrate to, the surf.ace of the
magnet i ¢ tﬁfﬁﬁn§§5uﬁﬁFﬁtﬁf?Pt?ﬂ9 omicrographs to give a similar 1mage to

that in Fig. 2. When a magnetic head which was used for

recording/replay from a magnetic tape which had not received a
ligand was submitted to electron microscopy, and a schematic
diagran was reconstructed from éhotomicrographs to give a
similar image to that in Fig. 3.

From above results it was demonstrated that a tape which
has an antiseize agent containing a compound with a pyridine
skeleton and one or more ligand sites applied on its carbon filnm
prevents more effectively the development of burnt matters on
the magnetic head upon which it has run past than a tape which

has not received such a ligand.

<Experiment 5>

In this experiment, an antiseize agent containing the
above-described ligand was added into a backcoat whiéh was made
over a surface opposite to that upon which a magnetic layer had

been formed, to produce a magnetic tape.



frictional coefficient of the tape at a low level, which in turn leads to

the i nprovenent of still endurance. Wien a ligand is added, instead of an
organic acid salt thereof, into a nagnetic |ayer, carboxylic acid which is
added as a lubricant reacts with the ligand to form a salt which

may interfere with dispersibility of the lubricant, thereby to inhibit

the lubricating effect of the latter. 100 From above results it was
denonstrated that addition of an organic acid salt of ligand into the
magnetic |ayero9f ,@ ngtd & d;ape prevent s, | gyel 11dQWns ol Re QUL LY o (3)

i nhi biting the accu{rnrugpgt ?%%&of}l burf?\% }r{rg tef sgon amatgnet i3 ﬁeah,blper eserves
the | ubricatirng/aaf f finedl dbGI GRlye@Rg1 e QeRRthhBatd | FLi®naueRNGe  of

t he tape. <Experi nent 4> In this experinment, an antiseize agent
cont ai ni ng:ltileégneadpové- désqum Bed tliegasahd smetppld exb oirt oOE gpesU-meak| éd A
deposited magnetic |ayer to produce a magnetic tape To be nore

speci fic, Famposiyiocyagapraepord asd fpylewii que netallization on a
pol yet hyl enet el epht halate filmw th t hi ckness of_ 10 [err t o, produce a
ferr orragne‘i""irc?%etpbélac i I(AVerHs eﬂ?)rotrﬁcéi&tsdzﬁhé’telf‘ér rsd)nab‘{iw)e‘t i ]:mrref"éJrg}f‘i | m was
(gzgat ed a é:a%rtl%c;)n Ifhielrmom,&&ﬂ t\mectlﬂl%sés rOJsi]f\O &rvel%¥g§p%ot135hﬁgr weight

being 20,000): 60 weight parts; Copolymer of vinyl chloride and

vinyl acetate: 60 weight parts; Olive oil: S5 weight parts; and

Mixed solvent (methylethyl ketone/methylisobutyl ketone/toluene

=2 :1z:1): 1,150 weight parts

This composition was mixed in a ball mill for ten hours,
which was followed by the addition éf:

Stiffener cdmposed of polyisocyanate: 3.5 weight parts; and
Ligand: 2.5 weight parts.

The resulting mass was further mixed for 30 minutes, and
the thus obtained paint for backcoat was applied on the surface
opposite to that upon which a magnetic layer had been formed
such that it gave a thickness of 0.8 pum on dryness.

Later, the film was dried, submitted to a calender
treatment, and thermally treated to encourage hardening. The
resulting sheet was cut into strips in the same manner as in
Experiment 1, to produce finished magnetic tapes.

The ligands used here were the same as in Experiments 1 and

The tapes prepared as above and which received a ligand in

their backcoat were placed in cassette shells, made into



The resulting sheet was cut into strips wwth a wwdth of 8 mm and an
anti sei ze agent was applied onto the carbon filmby dipping, to produce a

fini shed magnetic tape. The anti sei ze agents used here were obtai ned
after the sane I|igands as used in Experinents 1 and 2 had been di ssol ved
in toluene. Then, magnetic tapes upon which above |igands had been

applied were placed into cassette shellggho produce cartridges. They were
then subnmitted to the eval uation tests as in Experinment 1. As a conparison

Fecei ve ev‘?gﬁ 35 Eacﬁ %Fﬁlttpeedrfpg oEfe 0935@99951{&1 PRt Chﬂq nd of

recei ved no test tapes was 1denti mnt t he
ligand addgghedin@net 0. aRgl iat sc&ypadrqabhonnarg@wh,&s tapesl iatied ididTabes 22

to 24. [ Tabl e 22] Level - down Absence
of receiveConpoandls were préped and buubmivtdd ert® the same
A-1 0.5 [err] A-2 0.5
[err] evaluation tegtsg. The results aregshown in Tahles[?esr—rZ]S.
A-4 0.5 [err] A-5 0.5
[err] A-6 0.5 [err]
?éZr] [Table %Sq ~[err] A-8 1.0
Level-down Absence of
Compound {dB) burnt matters

A-1 1.5 0]

A-2 1.0

A-3 1.0 o

A-4 1.5 O

A-5 1.0 o

A-6 1.5 0

A-7 1.0 o,

A-8 0.5 ! O

A-9. 1.0 o

A-10 0.5 9]

B-1 1.0 o)

B-2 1.5 o)

B-3 1.5 o

B-4 1.0 O

B-5 0.5 0]

B-6 1.0 0,

B-7 1.0 @)

B-8 0.5 O
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A-10

0.5

[err]

B-4

0.5

[err]

B-8

1.0

[err] [
Absence of
C1

1.0

[err]

C5

1.0

[err]

C9

A-9 1.0
1.5 [err]
[err] B- 2
B-3 0.5
1.5 [err]
[err] 102 B-6
B-7 1.0
16 Fer+i
[gr4] 1.5 B-10 o
Tabl e 28} Cevel
p-1000mpoynd ) s (dB) o
U.5 [err]
[err] C3
G4 1.5
(Table 26] 0.5 [err]
[err] C 7
C 8 Level-down J. OAbsence of
o€gmpound {dB) [err]burnt matters
C-24 1.5
c-25 1.0 o
C-26 1.0 0
c-21 1.5 O
C-28 1.0 e
C-29 0.5 O
C-30 1.0 0]
C-31 0.5 @)
C-32 1.0 o)
C-33 1.5 @)
C-34 1.0 O
c-35 1.5 o)
c-36 1.0 0
c-37 1.5 o)
C-38 1.0 O
c-39 0.5 0
C-40 1.0 O
c-41 1.5 o)
C-42 1.5 @)

[err]
B-1
0.5
[err]
B-5
0.5
[err]
B-9
1.0
- down
burnt natters
C2
0.5
[err]
C6
1.0
[err]



97 C 10 0.5 [err]
C 11 1.0 [err] C 12
0.5 [err] C 13 1.5
[err] C 14 0.5 [err]
C 15 0.5 [err] C 16
1.0 [err] 103 G 17 1.0
[err] C 18 1. [err]
C 19 5 et} C 20
0. [errd_q3 1.0 G131 o 0.5
[err] C22 T [err]
C 23 1.0 c-44 1.berr] o) C 24
0.5 [err] |28 0.5
[err] [ Tabl e 24] C-45 1.5 d.evel - down
Absence of Conpoynd (dB) burnt matters
D1 0.5 C-46 1.0[err] 0 D2
1.0 [err] D3 0.5
[err] -9 4 1.5 0.5 0 [err]
D5 1.0 [err]

C-48 1.0 8]

[Table 27)
Level-down Absence of
Compound (dB) burnt matters

D-23 1.0 @)

D-24 1.5 o

D-25 1.0 0.

D-26 1.5 8]

D-27 1.0 @)

D-28 0.5 ®)

D-29 1.5 0]

D-30 0.5 O

D-31 1.0 )

D-32 1.0 o

D-33 1.5 o

D-34 1.5 0)

D-36 1.0 o

D-37 0.5 0]
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[Table 28)

D6 1.0 [err]
1.0 [err]
[err] D9
D10 1.0 [
0.5 [err]
[err] 13
D 14 18?&-3
(Y ferr}
[errlp-3s 0.5 D17 0 1
D-18 5 [
).5  p-39 [ ar.n] o) !
0 D21 1.0
D280 1.51.0 o [
.5 [err]
[errP-41 1.0 D 271 O
Not applied 10
-42 1.5 (@)
D-44 1.5 O
D-45 1.0 ®)
D-46 1.5 O
D-47 1.5 0
. Level-down Absence of
Compound {dB) burnt matters
E-1 1.5 O
E-2 1.0 o,
F-1 1.0 O
F-2 1.5 0
F-3 0.5 O
F-4 1.0 0
F-5 0.5 O
F-6 0.5 O
Not applied 10 X




As seen from Tabl es 22 and 24, the magnetic tapes which had no antiseize
agent applied over the carbon filmsuffered great |evel-dows and caused

t he magnetic head to devel op burnt

99 matters on its surface, whereas the nagnetic tapes which had antiseize
agents contai ni ng above |igands applied thereupon reduced |evel-downs, and
did not cause the nagnetic head to devg{pp burnt matters on its surface.
When a magnetic head which was used for recording/replay froma nagnetic

tape which hadpgecaivedoq bhgpdd J4as,gubg t:th%dméagecfé e9Nywni R A{ASCOPY,

and a schematic diagram was reconstructe rom phot om crographs to

give a siMotarrdceBgedt Qighh@d LA Eh@ir Zpadfeyuta magreted heask wheedr was
used for recording/replay froma magnetic tape which had not received a

li gand wasicsmismand edatsede|tdet magnet te oBedpyto adeiedop dolehanattemi agr am was
reconstructed from photom crographs to give a simlar image to that in
Fig. 3. its sgfacghoverar@ss tshe t magaebishrotaPeat é’d‘llchathaefltaSéeWﬁdch has
an antiseize ag ent,_contai nin a pyr skel et on. and one

or nore | |]gl§ﬁ8 §i £8s “RSPFi é’&glﬁﬁo?’i% E&E%Wdfm dreé{\?léggg Hor e f‘é’cdu vel y
(he dovel SR, MG IHTES 0 OF TRAPRR B ML L P
surface.
When a magnetic head which was used for recording/replay
from a magnetic tape which had received a ligand was submitted
to electron microscopy, and a schematic diagram was
reconstructed from photomicrographs to give a similar image to
that in PFig. 2. When a magnetié head which was used for
recording/reélay from a magnetic tape which had not received a
ligand was submitted to electron microscopy, and a schematic
diagram was reconstructed from photomicrographs to give a
similar image to that in Fig. 3. '
From above results it was demonstrated that a tape which
receives a ligand or a compound with a pyridine skeleton and one
or more ligand sites in its backcoat prevents more effectively
the development of burnt matters on the magnetic head upon which

it has run past than a tape which has not received such a

ligand.



<Experinent 5> In this experinment, an antiseize agent containing the
above-descri bed |igand was added into a backcoat which was nade over a

surface opposite to that upon which a nmagnetic |ayer had been forned, to
produce a magnetic tape. 100

To be nore specific, firstly, a so-called coated magnetic |ayer was forned
on a pol yethyl enetel ephthalate filmw thgg thickness of 10 [err]m by the
same nethod as in Experinment 1. A conposition was prepared as foll ows:
carbon bl ack (average Particle size being 50 nm: 100 weight parts;
Thernnplasf?%?ﬁﬁ%gfﬁgn resin (average nol ecul ar wei ght being 20, 000): 60

wei ght parts; ﬁ‘?{’oxjgyi@e.re, fer\{im@}f{:, Cglrlg'iit%ﬁa@@dco é/lr.%lg ?a%h@t %5568}&9@11,9”[

parts; dive o wei ght parts; xed solvent thyleth
ket one/ met Bb’%émt«Wthk%ﬁlgn;@/ﬂ QlpeeBe 1igadds, liatd) thd, 36&aie@htcoR8ES S
This conposition was mxed in a ball mll for ten hours, which was

foll owed byagietiaddiayeon of pro8ucéfenedgnecdnpossd. of polyisocyanate: 3.5
wei ght parts; and Ligand: 2.5 weight parts. The resulting nmass was
further mxed % b3omafeusmesifand fitstlivhue obrpdsiddopavmd Frapapadkesat was
applied on the surface opposite to that upon which a magnetic |ayer had
been formed°olseH that it gave a thickness of 0.8 [err] mon dryness.

Ferromagnetic iron powder (coercive force being 150 ka/nm,
saturated magnetism 145 Am2/kg, specific area 51 m2/g, length of
long axis 0,08 pum and needle ratio 3): 100 weight parts;
Polychlorinated vinyl resin (Nippon Zeon, MR110-TM): 14 weight
parts; Polyester polyurethane resin (Toyobo): 3 weight parts;
Al203, S5 weight parts: Titanate coépling agent, 3 weight parts;
Stearic acid: 1 weight part; Heptyl stearate: 1 weight part;
Methylethylketone: 150 weight parts; and Cyclohexanone: 150
weight parts.

The composition was put into an extruder to be kneaded, and
was allowed to disperse in a sand mill for six hours. To the
thus obtained paint were added polyisocyanate three weight parts
and a ligand by an amount as described in Table
29, to produce a magnetic paint.

The thus obtained magnetic paint was applied onto a
polyethylenetelephthalate film with a thickness of 7 um to give
a film with a thickness of 6.5 pum. An orientation treatment was

applied to the thus formed magnetic £film through a solenoid



Later, the filmwas dried, submtted to a calender treatnment, and
thermally treated to encourage hardening. The resulting sheet was cut into
strips in the sane manner as in Experinent 1, to produce finished nagnetic
t apes. The |igands used here were the sanme as in Experinents 1 and

2. The tapes prepared as above and which received a ligand in their
backcoat were placed in cassette shells, jgarde into

101 cartridges, and submtted to the sane evaluation tests as in
Experinment 1. As a conparison magnetic tapes which did not receive
| i gands wekeipr epadedttend £$tbmidaiseddt bed hecghemdermdal aed | dardeseds. The

results are shown in Tables 25-28. [ Tabl e 25]

Level - down produceq\isdiabspgd magnetic laYer'COnpound (dB)

R?EHt matters Anqther compositiodAh%s[%ﬁﬁaared as ngf%ws: A3 [err]
1.0 [ Asahi 50) £ 4 100 weight 1 S parts;
[err] Carbon ﬁ%JJ%A_S (Asahi, $ f.O g [err% ;
A-6 Polyestdrpdblyurethane resin[eﬂmhpporun, N-2304): 1697 weight
1.0 Y E?ER}] A-8 0.5

[err] parts; Methylethylketone: 500 weight parts; and Toluene: 500

weight parts.

The composition was mixed, kneaded and allowed to disperse
into each other, to produce a backcoat paint. The backcoat paint
was applied on one surface of a non-magnetic support opposite to
the side upon- which a magnetic layer had been formed. The
resulting coat w#s dried to produce;a backcoat layer;

The sheet which had the magnetic layer formed on one
surface and the backcoat on the other was cut into strips with a
width of 8 nm, to produce finished magnetic tapes.

The ligands to be added intd the magnetic layer were
produced as follows:
for the compound A-10 by choosing CO0H for the substituting
group X (X = COOH) and H for the substitutable groups R1-r4 (Rl-
R4 = H) of Formula 64; for the compound B-11, by determining Y =

NH2, RS = ¢1, and H for other substitutable groups of Formula

68;
for the compound B-10, by determining Y = OH, and R3-Rl10 = E of
Formula 68; for the compound C-24, by determining R11-Rr18 = § of

Formula 69; for the compound C-27 by choosing CH3 for R1l, Rr13,

R16 and R18, and H for other substitutable groups of Formula 69;



[érr]

B-3
1.0
[err]
B-7
0.5
102
B-10
Level -

1.0 [err] A-10
[err] B-1 1.0
B- 2 1.5 [err]
1.5 [err] B-4
[err] B-5 0.5
B-6 108 O [err]
1.0 [err] B- 8

[err] . 3
for the compoupdgC-28 by choosingjanyl groups for Rl anrﬁfs,

dovvnand H forABEEnEes%sututable grL)uPsC%?‘rpF 536] (dB)

bur nt Matt @65 the compound D- 23, G choosing H forl 1 substitutable
PO 25 % Lo Terrt

[err]
C 26
1.5

[err]

groups of ¥oPmula 7 0; and [err] C 27
[err] C 28 1.0

for the compoun@ J9-26, by choosingQC83 for R19, R21, R2f emnfi

R26, and H for other substitutable groups of Formula 70;

for the compounds E-1 to E-2, by choosing the compounds

represented by Formulae 71 and 72;

for the compounds F-1, F-3 and F-4, by choosing the compounds

represented by Formulae 73, 75 and 76; and

for the compounds F-5 and F-6, by choosing the compounds

represented by Formulae 77 and 78. The substitutable groups of

Formulae 73 (RSO-RSS) and 77 (R92-Rr%98 ) were all hydrogen atoms.

The titanate coupling agent as represented by Formulae 81

to 85 were used. )

{Formula B81)

{Formula 82)
Ha

(o)
=0

O—T=
O
T
1
O
[v:]
=
q
S

HaG—C—O0—Ti—0
H




C- 30 1.0 [err] C 31
0.5 [err] C 32 1.0
[err] C 33 1.5 [err]
C 34 1.0 [err] C 35
1.5 [err] C 36 1.0
[err] C 37 1091.5 [err]
C- 38 1.0 [err] C 39
0.5 [err] C 40 1.0
[err] G 41 1.5 [err]
C 42 1.5 [err]
103 (Formula 83] C 43 1.0 [err]
C- 44 00 [err] C- 45
1.5 err] C 46 1.0
[err] C 47 ~ 1.5 . [err]
C- 48 CH6—0Q O[err] O [Table 27]
Level - down Abgence ((}\ H Oon‘nou d (dB)
burnt matters T——0—pP—O0 —FP -—CBH”)
/ :
C o OH s
Hg - -
[Formula 84)
I
HL—C—0—Ti - P—€-0—08H17) OH
H 2
[Formula 85]
]
H:ﬁ C O Tt 0O 02H4‘ N_02H4_NH2
H l H
3

Magnetic tapes were prepared in which the above ligands and

titanate coup}ing agents were combined and added into the
magnetic layer. Those tapes were placed in cassette shells, made
into cartridges, and submitted to a test as in Experiment 1 to
check the level-down in output. The results are shown in Table s
29 and 30. Table 30 also gives the results from a magnetic tape
which has received only a titanate coupling agent or from a

magnetic tape which received only a ligand.
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1.0 [err] D24
[err] D- 25 1.0
D- 26 1.5 [err]
1.0 [err] D28
[err] D 29 1.5
D- 30 1Q05 [err]
1.0 [err] D 32
[err] D 33 1.5
D 34 1.5 [err]
.0 [err] D 36
{Table 2&][err] D 37 0.5
104
Addition itanate Level-down
Comp?g&é] of ligand [%%ﬁ 1jp9 (db) 1Dg39
weight parts) age terr]
o N Y £ O
A-10° [, ) D-43
ferri 3 F%I@IL;{?# 81 0.5 H 5
B-11 3 Formula 81 0.4
C-24 3 Formula 81 0.7
C-24 5 Formula 81 0.5
c-24 7 Formula 81 0.4
C-24 3 Formula 82 0.6
C-24 3 Foéormula 83 - 0.6
C-24- 3 Formula 84 0.8
c-24 3 Formula 85 0.8
C-27 3 Formula 81 0.8
C-28 3 Formula 81 0.5
C-23 ' 3 Formula 81 0.4
C-26 3. Formula 81 0.4
E-1 3 Formula 81 0.5
E-2 3 Formula 81 0.6
E-1 3 Formula 81 b.S
E-3 3 Formula 81 0.4
E-4 3 Formula 81 0.4
E-5 3 Formula 81 0,4
E-6 3 Formula 81 0.5



D- 45 1.0 [err] D- 46

1. [err] D 47 1.5

[err] [ Tabl e 28] Level - down

Absence of Conmpound (dB) burnt matters
E-1 1.5 [err] E-2

1.0 [err] 111 F-1 1.0

[err] F-2 1.5 [err]
F-3 0.5 [err] F-4

1.0 (Table 301  [ery)] F-5 0.5
[err] -6 0S5 [err]

Not appl i ed 10 Addition Titxnate Level-down

105 As sedn PPBRYAGD| esosligradas, | t heonabirg i ¢ |t apekihihi chl had not
received |igands—in their| HRUGRSaPATESIIf er eRIfNdat | dvel - downs| and caused
the magnetic hdad to deve|l op burnt mattlers on _its surface, whergas the
nmagneti c tapes wWhPERRH eceived | igandFERUNSY HackcBals suffered |ess

| evel -downs, and di.d Hgi cause } he maghetjc, head to [devel.op burpt matters
onve oone: At %eCaq i hSt WfRd 4

C-24 3 Formula 81 3.2

From the results of evaluation tests it was found that the
magnetic tape which had received a combination of ligand and
titanate coupling agent in its magnetic layer caused less
adherence of burnt matters on the: surface of a magnetic head
than did the.magnetic tape which had received only a ligand or a
titanate coupling agent, and suffered less level-downs as
indicated in Table 30.

As a result of evaluatioﬂ testF it was found that a tape
which receives a combination of a ligand and titanate coupling
agent prevents more effectively the development of burnt matters
on the magnetic head upon which it has run past. than a iape
which has received either a ligand or titanate coupling agent in
its magnetic layer, and such tape also prevents the occurrence
of level-downs of output more effectively as shown in Table 30.

From above results it was demonstrated that a magnetic tape

which receives a combination of a ligand and titanate coupling

agent more effectively prevents the development of burant matters

on a magnetic head because its ligand activity is more enhanced.



When a magnetic head which was used for recording/replay froma nagnetic
tape which had received a |igand was submtted to electron m croscopy,
and a schemtic diagram was reconstructed from photoni crographs to
give a simlar image to that in Fig. 2. Wen a nagnetic head which was

used for recording/replay froma magnetic tape which had not received a
| i gand was submtted to electron mcroschbld/, and a schematic di agram was
reconstructed from photom crographs to give a simlar imge to that in

Fig. 3. From above results jt was denonstrated that a tape whjch
receives a |igdid 8rs & PSTIBEAE’ 1% 8 BTt dio%e YaRel 3T D a"‘rfdlegge A%t nore

i,gand sitee bt 8036000, PrevEnts TB" eaBLT GEEd claee g dRvp! pompnt of

burnt matters on the magnetic hea as run past an a tape

whi ch has p@fqrteciMmed 346l davki 33Rd1ar results to those of the tape
106 <Experinment 6> Inthis experinent, a titanate coupling agent was

added, togeidterhadi hbt onecedfvedbanvg liggadds, into the so-called coated
magnetic | ayer, to produce a nmagnetic tape. To be nore specific,
firstly, a congevelrdovwmsibrepbpetd ase mnaotd oekfectigetpnwyppreesdd oms powder
(coercive force being 150 kA/m  saturated magneti sm 145 Anferr]/kg,

specific aFbg 5§9?ﬁ§%ﬁ19ﬁg? Féﬁ@%Yﬁ%ﬁm°re ligand in its magnetic layer.
However, if 1ligand addition exceeds 100 weight parts, the
dispersibility of magnetic powder will be impaired. Thus, ligand
addition preferably takes place at 0.3-20 weight parts, or more
preferably 0.3-10 weight parts with respect to 100 weight parts
of magnetic powder
In this experiment, titanate. coupling agents were also
varied, and .were found to give satisfactory results. Their
effects, however, varied more ‘or 1less among them. This
difference may be accounted for by the difference in their
adherence to magnetic_bowder. '

In this experiment, we also prepafed magnetic tapes in
which a titanate coupling agent was applied on the surface of a
magnetic layer. The resulting tape did not give an appreciably'
effect in suppression of level-downs. From this it was concluded
that the titanate coupling agent is preferablf added into them
agnetic layer rather than.applied on the surface of the latter.
[Investigation of Magnetic Recording Medium 2} In Experiments 7-
12, we put diketone compohnds (ligands) to magnetic recording
media, and investigated their effects on the recording

performance of those media.



long axis 0.08 [err]m and needle ratio 3): 100 weight parts;

Pol ychl ori nated vinyl resin (N ppon Zeon, MR110-TM: 14 weight parts;

Pol yest er pol yurethane resin (Toyobo): 3 weight parts; A1203, 5 wei ght
parts: Titanate coupling agent, 3 weight parts; Stearic acid: 1 weight
part; Heptyl stearate: 1 weight part; Methylethyl'ketone: 150 wei ght parts;
and Cycl ohexanone: 150 weight parts. 113 The conposition was put into
an extruder to be kneaded, and was allowed to disperse in a sand m Il for
six hours. To the thus obtained paint were added pol yi socyanate three

wei ght parts and a ligand by an amount as described in Table 29, to
produce a | jnt . The thus obtai ned magnetic paint was

appl i ed oﬁ?%ggsggg?gg?hylenetelephthalate filmwith a thickness of 7 [err]m

to give a filmw thiga tdigdnasacdf 6n 5 {filkkike ANagédent@nitaint fgatdrent
was applied to the thus formed magnetic filmthrough a sol enoid

107 Coi ldikeande tboempduddm (Magandlyi @ds pat encer ad sandalledr denetled to
produced a finished nagnetic | ayer. Anot her conposition was prepared
as fol | owsmagngdiibohayer btackroduce( Asahgnetic #5@e, and regordingdirghtay
parts; Pol estergolyurethane resin gg%pporun, N-2304): 100 weight parts;
Met hyl et hy?ketigRalssops AdgntDEarIR ; thi®d *4Bf uene: 500

To be more specific, firstly, a composition was prepared as
follows:
Needle-like ferromagnetic iron powder (specific area being 53.9
m2/g; coercive force 1580 Oe, saturated magnetism 120 emu/g):
100 weight parts; Thermoplastic yolyurethane resin (average
molecular weight being 20,000): 16 weight parts; Copolymer of
vinylchloridé and vinylacetate: 10 weight parts; Carbon (average
particle size being 150 nm): 5 weight parts; a-alumina (average
particle size being 200 nﬁ): 5 weight parts; Olive oil: 3 weight
parts; and ' Mixed solvent
(methylethylketone/methylisobutylketone/toluene = 2:1:1): 220

weight parts.

This composition was mixed in a ball mill for 48 hours,
which was followed by the addition of a stiffener 3.5 weight
part composed of polyisocyanate. The resulting mass was further
mixed for 30 minutes

The thus obtained magnetic paint was applied on the surface
opposite to that upon which a magnetic layer had been formed

such that the resulting film gave a thickness of 2 um on



wei ght parts. The conposition was m xed, kneaded and allowed to

di sperse into each other, to produce a backcoat paint. The backcoat paint
was applied on one surface of a non-magnetic support opposite to the side
upon which a magnetic |ayer had been fornmed. The resulting coat was
dried to produce a backcoat |ayer. The sheet- which had the magnetic

| ayer fornmed on one surface and the baqﬁf at on the other was cut into
strips with a width of 8 mm to produce Tinished magnetic tapes. The
| igands to be added into the magnetic |ayer were produced as follows: for
t he conpoudrynksti0 arelposiheg GQEH war dhieedubsibtititiedg togroupaXefder= COCH)
and H for the substitutable groups Rerr]-Rerr] (Rerr]- err] = H of
Fornul a 64trgagmenpe apdpodhdpd: 11ntdhyarderwaningingayned aH & 0] =
Cl, and H for other substitutable groups of Fornula 68; for the conpound
B-10, by d®t%rnitRi RECHERIeHI AR % rr]-Rlerr] = H of Fornula 68; for the

conmpound C 24, 1 Nj n errl-Rlerr], = Ear . t he
conpound C- 27 t}@%c ggglur?gnd&%elq%r&?z%eﬁﬁ,lrk[oerslj]r?gstg %(@Rﬁ, “Ea%%hH for
ot her SUbSLﬁJL¥ﬁgﬂf%éﬂTQEH§ Qb pEORMY! En8%e1ow-described antiseize agept

108 for the conpound C- 28 by choosing aryl groups for R err] and err],

and H for gfgueledswstitkUhadder i@r Quperoby Feippilny,6%0 pkodudda campened D- 23,
by choosing H for all substitutable
magnetic tape.
The antiseize agent used here is produced after the ligand
{diketone compound H-1) represented by following Formula 86 has

been dissolved in toluene,

{(Formula 86]

Ze==Z

The tapes which had the above ligand applied thereupon were
placed in cassette shells, made into cartridges, and submitted
to following evaluation tests. As a comparison nagnetic tapes
which did not receive any antiseize agent were prepared and
submitted to the same evaluation tests.

To be more specific, a videotape recorder was prepared

which has a magnetic head as illustrated in Fig. 1, or a



groups of Formula 7 O0; and for the conpound D-26, by choosing CHerr] for
Rlerr], Rerr], Rerr] and R26, and H for other substitutable groups of
Formula 70; for the conpounds E-1 to E-2, by choosing the conpounds
represented by Fornulae 71 and 72; for the conmpounds F-1, F-3 and F-4, by
choosi ng the conpounds represented by Formulae 73, 75 and 76; and for the
conpounds F-5 and F-6, by choosing the camgounds represented by Fornul ae
77 and 78. The substitutable groups of Formulae 73 (Rlerr]-Rerr]) and 77
(R[err]-R[errégéjrﬁ re all|  hydrogen atons. The titanate coupling

agent as rB8pP gy vEbTnhage 28101ty iy Gepettidkdon: a| ForimAfa egdp

Eggr] [Férhgﬁgggéf'ﬁggnetic core is maéé”gg a ferromagnetic oxide such
as a single crystal ferrite, ferromagnetic metal films 3 made of
a metal with a high saturation flux density or Bs such as FeAlSi
alloy (Cendust) are formed by deposition on the surfaces of the
two ends facing each other with a gap such that the metal films
run obliquely in parallel, and thus the ferromagnetic metal
films 3 face each other to form a magnetic gap between them.

This videotape recorder was used to record signals on test
magnetic tapes for one minute, and to replay the signals from
them. During this operation, the output from a tape was
measured. Later, a tape was allowéd to record signals for 20
minutes, and‘put to replay ten times in succession, and then the
last replay was made and its output measured. The last output
was.compared with the initial output, to calculate how much the
last output was reduced in level (lével-down) as compared with
the initial output.

After the tape had been sﬁbmitted to recording and replay
as described above, it was removed from the videot;pe recorder,
and its frictional surface, or the surface running past the
magnetic head was examined with an electron microscope. When
electron microscopy showed that, on the frictional surface of
magnetic tape, burnt matters adhere on the ferromagnetic metal
film 3, the tape was marked with a cross or X. When electron
microscopy showed no sign of burnt matters on the ferromagnetic

film 3, the tape was marked with a circle or O.



[err]
[err]

submtted to a test as in Experinent 1 to

[ For mul a 84]

The results are shown in Table s

results froma nmagnetic tape

[

err]

made

[ Formul a 85]

Magnetic tapes were prepared in which the above |igands and
titanate coupling agents were conbi ned and added into the
Those tapes were placed in cassette shells,

magneti c | ayer.

into cartridges, and

check the | evel -down in output.

29 andygp. Table 30 also gives the

whi ch has received only a titanate coupling

agent or froma magnetic tape which received only a |igand.

The results of level-down tests and electron microscopy on

test tapes are listed in Table 31, together

with

the

corresponding results from the tape which did not receive any

antiseize agent.

{Table 31)
Level-down Absence of
Compound (dB) burnt matters
H-1 0.5 o,
Not applied 10 X

As shown in Tables 3, the ﬁagnetic tape which had no
antiseize agent applied on its magnetic layer suffered a great
level-down in output, and developed burnt matters on the
magnetic head upon which it ran past. By contrast, the magnetic

tape which had the antiseize agent containing a ligand or

compound H-1 applied thereupon suffered less level-downs and
left no burnt matters on the magnetic head upon which it ran

past.

Fig. 2 gives a schematic diagram of a magnetic head which
was used for recording/replay from a magnetic éape which had an
antiseize agent containing a iiqand applied thereupon. The
diagram was reconstructed electron

from microscopic

photomicrographs.
Fig. 3 gives a schematic diagram of a magnetic head which

was used for recording/repldy from a magnetic tape which had no



110 [ Tabl e 29] Addi tion Ti tanat e

Level - down Conpound of ligand coupling (db)

(wei ght parts) agent A-10 3 Forrmul a 81
0.5 B-11 3 For mul a 81 0.4

C- 24 3 Fornmul a 81 0.7 C- 24

5 Formul a 81 0.5 117 C 24 7

Formul a 81 0.4 C 24 3 Formul a 82
0.6 qQr;u a 83 . 0.6

C. 24 antlselgf agent applﬁggn%Talgﬁ_magne ic éaﬁe The dla%5a§4was

éornul fec59£{?Ud%e§5from electrQ& m%FIOSCOplc Ciﬁ@@omlcrographng Tl a 81
0.5 £}@3 3 shows the3development FOf NblienBlmatters 4 Badthe

C 26 Formul a 81 0.4 E-1

3 ferFoquﬂeiﬁBlmetal fil).H while Fig. E—lees no sign o burnt
Formul a 81 0.6 E-1 Formul a 81
0.5 matteE534 on the magnetg.c head The p@gﬁﬁphc gppe looks g glean
574 as i?o??nﬂ%f apt undergoqg_any recordingé;%play. EéS

Formul a 81 From Sbove results it was demonstrated that a tape which

has an antiseize agent containing a diketone compound applied
thereupon prevents the development of burnt matters on the

magnetic head upon which it has run past.

<Experiment 8>

In thig experiment, an antiseize agent containing
carboxylic acid in addition to above ligand was added into a so-
called coated magnetic layer to produce a magnetic tape.

To be more specific, similar compositions to those used in
Experiment 7 were further supplemented with carboxylic acid
(oleic or myristic acid): 6 weight parts; and iigand: 5 weight
parts, The resulting mass was mixed, a stiffener was added
thereto, and the mass was further mixed in the same manner as in
Experimént 1, -

As in Experiment 7, the thus obtained magnetic paint was
applied on a polyethy lenetelephthalaté film which was then
dried and submitted to a calender treatment. The sheet was then’
subnitted to a thermal treatmentito encourage hardening, to form

a magnetic layer thereupon. The sheet was cut into strips to



[ Tabl e 30] Addi tion Ti tanate Level - down

Conpound of ligand coupling (db) (wei ght
parts) agent Not added - Forrmul a 81 6.2
C 24 3 Not added 4.0 C 24 3
Fornmul a 81 3.2 Fromthe results of evaluation tests it was

found that the nagnetic tape which had yggeived a conbination of |igand
and titanate coupling agent in its nagnetic |ayer caused | ess adherence
of burnt matters on.the ace a nmagnetic_head . than did th etic

S surf f. magn
t ape whi ch®Had “Pec il\'}éﬁlh%&lnl ymaag_qel%_jﬁnd t8 S 1} anal’e cout elr(rilae%\g‘entg" and
suffered | g5s degyg! -anwefsw:s@ abd caf e ik TaRh@e30. 1ayer af® Bngespit of

evaluation tests it was found that a tape whi'ch receives a conbi nation of
a ligand apgs tidtangpeiedupl ithg sageide preerstsagmerecefdpgat.ively the

devel opment of burnt matters on the magnetic head upon which it has run
past. than a tdhe antishibmsagecs vad le¢ t added intgarkheormadnesnat éageupl i ng
agent in its magnetic |layer, and such tape al so prevents the occurrence

of level - dé%%“@fdxoultfpu%d%ﬁflé’“ef‘f%c?PW%‘P‘y‘dasHsl,howq niTafxgespment 1, From

above results it was denonstrated that a nagnetic tape which receives a
com\:/)i nat i gﬁmﬁﬁé"é‘dlsi g&id ar® tigt‘gnatwgu&guplwegﬁ :'i’égh? $ror & 131‘?58& vlé\f{?/

P oot 2 ot R BRI ABIE L Ao P L RT3 BT Fordll” oT2UREL! EndIRAL BOGRYAE 1 19

| i gand actrvi 'S nore”enltanced.
in Table 32,

[Formula 87]

/.

O
(where R27-R29 are chosen from hydrogen and halogen atoms, and
hydroxyl, mitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which

have been substituted with the foregoing groups.)

[Table 32)

Compound : R27 R28 R2°
G-1 H H | H
G-2 H Arvl Group Aryl Grou
G-3 H cH3 CH3
G-4 | Aryl Group CHj3 CH23
G-5 H CFj CHj3
G-6 Aryl Group CF3 Flan



112 In this experinment, Iigand addition was varied w dely, and, as

shown in Table 29, a magnetic tape which received only 0.05 weight part

| igand gave simlar results to those of the tape which had not received

any |igand. Level -downs in output are nore effectively suppressed as

the magnetic tape receives nore ligand in its magnetic |layer. However, if

| i gand additi on exceeds 100 wei ght part§é%the dispersibility of magnetic
a

powder will be inpaired. Thus, |igand ition preferably takes place at
0.3-20 meight parts._ or nore pLefprahl 0.3-10 mpithApaer Wit h respect

to 100 wei ghtjparts f magheti c powder Ln thils ex i ment], titanate
coupling agen S—mer§72!50 Fat--ed—and\here £Ednd e givgﬁ§étisfactory
results. Thei effects Noy\eVver, vari ed re |or..le anong them

. : =g > CF. .
Thi s dlffere1bc7ﬁa§ %c acc;uﬁ?gégggfph‘ the gg?fET nuipﬁgﬁﬁéﬁgi" adherence
to magnetic p “deT-G-9,_ LJ1 EhlsHAgxperlnFn%F3 we Lal§ﬂ5qﬂw@ﬁgared
magnetic tap T which—atitanate—couptimgagent —was apptted on t he

surface of a nagnetic layer. The resulting tape did not give an
appreciably effect in suppression of |evel-dows. Fromthis it was
concl uded thattohpeuidd aned catdUpli Ngepens reppesdimiedbly apskachlantgs t hem
agnetic layer rather than applied on the surface of the latter.
[ I nvesti galiene Gmewhghsmitnt@bderdrwqpIm%ﬂ wxs2fLan, Bxipidre meonpsuilds A-8

and A-9 were as represented by TFormula 89 where the

substitutable group R29 was thiophene. [Formula 88)

[Formula 88)

(Formula 89]

BN

S

Magnetic tapes were produced in which above ligands and
oleic acid had been combined_and added into the magnetic layer.
Another kind of magnetic tapes were prepared in which above
ligands and myristic acid were combined and added into the
magnetic layer. Those tapes were placed in cassette shells, made
into cartridges, and submitted to following evaluation tests. As

a comparison magnetic tapes whose magnetic layer was only



12, we put di ketone conpounds (ligands) to magnetic recording nedia,

and investigated their effects on the recordi ng performance of

t hose nedi a. 113 <Experi nent 7>
In this experinment, an antiseize agent containing-a diketone conpound
(ligand) was put to a so-called coated nagnetic |ayer to produce a
magneti c tape, and recording/replay of didthal s was made t hrough this tape.
To be nore specific, firstly, a conposition was prepared as foll ows:

Needl e- i k eLi Ly i p r ific.area being 53.9 err]/g;
coerci ve f%PEEI%%%&%g%t%l%gtcegwn‘ggoneﬁﬁgﬁn T&ﬁl% & gerd %ﬁﬁev\%’i’ fart s;
Thernopl astahe p@nittebhefneHeSiaRe (AYENAGS onMREECYH] ar Wei ght bei ng 20, 000):
10 wei ght parts; Copolynmer of vinylchloride and vinylacetate: 10 wei ght
parts; Carbon (Bwveregduaphotitds: siazepbefognddb G mrghe Sawei ghdindraralsS;in
[err]-alum na (average particle size being 200 nm: 5 weight parts; dive
oi | : 3 wei §perprants;7. The results gnel shown in TableV Xddtogether with

sol vent (ngthgletnylketone/nEthyIisobutylketone/toluene = 2:1:1): 220
wei ght par 8¢ combimation; of - dipadds | il vigarheixyddci ackd puhictivas fasdeds

hours, into the magnetic layer. Table 33 also carries the results of
magnetic tapes whose magnetic layer was supplemented only with

oleic or myristic acid.

(Table 33)
Carboxylic Leyel-down Absence of
Compound acid ‘ (dB) burnt matters
G-1 Oleic acid 1.0 o
G=1 Myristic acid 0.5
G-2 Oleic acid . 0.5 - 0]
G-2 Myristic acid 0.5 @)
G-3 Oléic acid 0.5 ®)
: G-3 Myristic acid 0.5 O
G-4 Oleic acid 1.0 o]
G-4 Myristic acid 0.5 o)
G-5 Oleic acid 0.5 o
G-5 Myristic acid 0.5 O
G-6 Oleic acid 1.0 0]
G-6 Myristic acid 1.0 O
G-17 Oleic acid 1.0 O
G-7 Myristic acid 1.0 o]




whi ch was followed by the addition of a stiffener 3.5 weight part conposed
of polyisocyanate. The resulting mass was further mxed for 30 m nutes

The thus obtained magnetic paint was applied on the surface opposite to

t hat upon which a magnetic |ayer had been formed such that the resulting
filmgave a thickness of 2 [err]mon

114 dryness. Later, the filmwas dried, bmtted to a cal ender
treatnment, and was put into an oven maintained at 60[err]C for 20 hours to
encour age har dening The resulting. sheet was cut into strips of 8 nm
in width, ang the resultin tage had tlhe bel ow desicri bed anti seifze agent
applied on it$—radhidtic dehy 3gddhidg +d 9 oduclea fid shed Jmagnetic
t ape. The angisei ze ent_.used. hgre is producled after the |} gand
(di ketone co Juungilrl) ré%ggfgﬁfeacby fc!}dﬁﬁ%g—FeFﬁﬂ+a—ég—has——been
di ssol ved in {ol ueng [{Forqul g 86l4 0.5 [Q5r]
G-9 Myristic acid 0.5 o)
H-1 Oleic acid 0.5
H-1. Myristic acid 0.5 o]
G-9 Not added 4.0 X
Not added Oleic acid 10 X
Not added | Myristic acid 10 X

As shown in Table 33, magnetié tapes whose magnetic layer
had been supﬁlemented only with carboxylic acid sufferéd a great
level-down in output, and caused a magnetic head to develop
burnt matters on its surface. By contrast, the magnetic tapes
which had a magnetic layer supplemented with a combination of
ligand and carboxylic acid did not suffer level-downs, and
caused no accumulation of burnt matters on the surface of a
magnetic head.

The magnetic tape whose magnetic layer had Dbeen
supplemented only with a ligand but not with carboxylic acid
caused a magnetic head to develop more or less burnt matters on
in its surface, though it caused less burnt matters than a
magnetic tape which did not receive any ligand. The magnetic
tape which received a ligand buf not carboxylic acid also

suffered level-downs of about -4 dB., It was demonstrated from



The tapes which had the above |igand applied thereupon were placed in
cassette shells, nade into cartridges, and submtted to follow ng

eval uation tests. As a conparison nagnetic tapes which did not receive any
antisei ze agent were prepared and submtted to the sane eval uation tests.
To be nore specific, a videotape recorder was prepared which has a

magnetic head as illustrated in Fid221, or a

115 magnetic head which has a followi ng constitution: a pair of ends 1
and 2 of neti ¢ core is, mde of ferromagneti c oxi.de such . as a single
crystal fef¥9t%,* Chfaér REfREHE i rFé‘t‘ngH’r‘f’rsa drd@e 20 lg%\“%e L GPARGE hi gh

<at ur at  on,f YRR BEcBR SHEN RS FEALT L Athov (GRIRL) o3 SubpETed Dy

deposi tion on e surfaces o ot her w

such that pherdmt a'onftb| M LEBn&id quedad i N Hpgsal hel . pBO¥hHIRUS HelGuse
ferromagnetic netal ilms 3 face each other to forma magnéti c gap between

t hem cafl'tkmejl\ik:demlaipe beiany dedsyetsedised tmagheedt d parghal &s onwigst
magneti c tapes for one mnute, and to replay the signals from them During
thi s operaprevent hdeobigand firom adbempicgvds magseticedartdtlss. a tape was
allowed to record signals for 20 mnutes, and put to replay . ten tines in
successi on, and't&fer? tPRINGLASt Neag| APifds wdsd@saAd fiofs r&ﬁPB%%“?}’é&Q&FEd The

![ﬁzt out pUtfroWas Comﬂahc ta%g twrl]lelchml;[aldal ré)cuetlQled’ zgocgm 1ﬁja|t%toer"1 hé)éN ruch

ligand and carboxylic acid was submitted to electron microscopy,
and a schematic diagram was reconstructed from photomicrographs.
The diagram give a similar image to that in Fig. 2. When a
magnetic head which was used f9r recording/replay from a
magnetic tape which had received. only carboxylic acid was
submitted to. electron microscopy, and a schematic diagram was
reconstructed from photomicrographs. The diagram give a similar
image to that in Fig. 3.

From above results it was demonstrated that a tape which
has received a combination of a ligand or a diketone compound
and carboxylic acid prevents more effectively the development of
burnt matters on the magnetic head upon which it has run past
than a tape which has received only a ligand or carboxylic acid.

We made an experiment also' on tapes in.which carboxylic
acid had been applied on the magnetic layer, and found that the
treatment did not have an appreciable effect in improving the
level-down in output. Accordingly, it is more desirable to add
carboxylic acid into the magnetic layer than to apply it over

the magnetic layer.



| ast output was reduced in level (level-down) as conpared with the

I nitial output. After the tape had been submtted to recordi ng and
replay as described above, it was renoved fromthe videotape recorder,
and its frictional surface, or the surface running past the magnetic head
was exam ned with an el ectron mcroscope. Wien electron m croscopy showed
that, on the frictional surface of etic tape, burnt matters adhere on
the ferromagnetic nmetal film3, the taﬁ@awas marked with a cross or X
When el ectron m croscopy showed no sign of burnt matters on the
ferromagnetic film3, the tape was marked with a circle or O

116 TQ results f | evel -down tests and el ectron m croscopy on test
tapes are xPSfé%F“ﬁ:% Tabl e 31, together wth the corresponding

Losults from thentaes WpeRiAba 1oh BREELYS o Phen AUIARIAEFIBRE -abovel TAPI ©

Conmpound  1igand &&gﬂapplledb&ﬁrEhé“%hE?E@e of a so-called ddalted magnetic 0.9
[err] Not applied X As shown in

Tabl es 3, tlhaemngogiiciuicape mﬁqnﬁtlhadap@. anti sei ze agent applied on its
magnetic | ayer suffered a great

To be more specific, firstly, Co was deposited by oblique
metallization on a polyethylenetelephthalate film with a
thickness of 10 um, to pfoduce a ferromagnetic metal film with a
thickness of 100 nm thereﬁpon. Onto that ferromagnetic metal
film was coated a carbon film with a thickness of 10 nm by
sputtering.

The resulting sheet was cut into strips with a width of
8mm, and an ;ntiseize agent was applied onto the carbon film by
dipping, to produce a finished magnetic tape.

The antiseize agents wused here were obtained after
compounds G-1 to G-9 or the same liéands as used in Experiments
1 and 2 had been dissolved in toluene.

Then, magnetic tapes upon which above iigands had been
applied were placed into cassette shells to produce cartridges.
They were then submitted to the evaluation teéts as in
Experiment 7. As a comparison similar evaluation tests were
performed on magnetic tapes which had received no ligand. The

evaluation results are listed in Table 39.



| evel

upon which it ran

upon which it ran

magneti ¢ head which was used for

whi ch had an
diagram was
phot oni cr olgraigs 34

which was used for
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-down in output,

past. By contr

-downs and
past .

ast,

from

and devel oped burnt matters on the
the magnetic
anti sei ze agent containing a ligand or
suffered | ess | evel

el ectron

tape whic

m croscop

magneti ¢ head

h had t he

conmpound H 1 applied thereupon
| eft no burnt matters on the magnetic head
Fig. 2 gives a schematic diagramof a
recordi2dg/ replay froma nagnetic tape
anti sei ze agent containing a |igand applied thereupon.
reconstructed

The
iC

Fig. 3 gives a schematic diagramof a magnetic head

reconstructed fron
t he devel opnent of

Fig. 2 gives no sitg
tape | ooks as cl ea

recordi ng/replay froma nagnetic tape which had no

From above result
agent containing &

devel opnent of bur
past .

anti sei ze agent applled onits nagnetlc | ayer. The di agram was
—etect+ron—frcos Lé |e — 6|Uq:t ot "'A‘ﬁ%eﬂ élbof FI g. 3 ShOWS
bUEB& 5@%&(&’ 470 LEE - err QUARNGE G tlal film3 while
—o—bur1t fetters—4a—on—t1 d. The n’agnetl C
In asgf it had not u%dergo e any Q;cordlng/replay.
—t—was—denonstrat bu that—=aftapewrTh—tas an anti sei ze
di ketgge conmgound appl i ed |t hereupgn previents the
M aEtters omn [the Tmagneti ¢ jiead upon which it has run
G-4 1.0
G-S 1-5 O
G-6 1.0 O
G-7 1.0 O
G-8 1.0 O
G-9 1.0 O
Not applied 10 X

As shown in Table 34, magnetic tapes which did not have an

antiseize agent applied on their carbon film suffered a great

level-down in output,

burnt matters on its surface.

and caused a magnetic head to develop

By contrast,

the magnetic tapes

which had antiseize agents containing above ligands thereupon

did not suffer level-downs,

and caused no accumulation of burnt

matters on the surface of a magnetic head.

When a magnetic head which was used for recording/replay

from a magnetic tape which had a ligand applied thereupon was

submitted to electron microscopy,

and a schematic diagram was

reconstructed from photomicrographs. The diagram give a similar



<Experi nent 8> In this experinment, an antisei ze agent
containing carboxylic acid in addition to above |igand was added into a
so- called coated magnetic |ayer to produce a nagnetic tape. To be
hmore specific, simlar conpositions to those used in Experinent 7 were
further supplenmented with carboxylic acid (oleic or nyristic acid): 6

wei ght parts; and ligand: 5 weight partz The resulting nass was m xed, a
stiffener was added thereto, and the mass was further mxed in the sane
manner as _in Experlnent 1. in Experinent 7, the thus obtained

magnet i ¢ b%f?ﬁ §haépbP|%&H()ﬂ awBSPy%t@ﬁﬂ“ﬁéh%t%ﬁ%ﬂpﬁ@ﬁﬁpaY%Ffqﬁﬁﬁ\H?Fch was
t hen dr|e cor gr Ptedf&%ma calgndgé gatgen Cgh%lﬁheet mgs then
submitted” %W? far 2t redatMent '898ReY 5% har ening, 55

magneti c hi‘g?ﬁdtit?p’l%laoQhe?@euﬁ&?e&as"‘%bﬁ%té&‘tGb Sélrécl%ohomcrosc

produce finished magnetic tapes. In this experinent, an antlselzg agent

was addedahat® $diRn¥RgBEliLqglAY GasandcdhétsrdctedWRBom OfhARRAL t £6lg @b Hshe
surface of the magnetic |ayer. The antiseize agents to be added into

t he magnetthe fBygram igigkudeslinilnraddage dv tthacompaind .H31 used in
Experinment 1, compounds G1 to G9 which were produce d after
the substitut BER ¥R LRUALE] 1] ¢ias] demopstrafied shhatere aRsserhish shown

has an antiseize agent containing a 1ligand or a diketone
conpound applied on its carbon film prevents more effectively
the development of burnt matters on the magnetic head upon which

it has run past than a tape which has received no such ligand.

<Experiment 10>

In thié experiment, an antiseize agent containing a
phosphor-containing compound together with the above ligand was
applied on the surface of a so-called  coated magnetic layer to
produce a magnetic tape. ‘

To be more specific, firstly, as in Experiment 9, a
ferromagnetic metal film and carbon film had been formed, and
the resulting sheet was cut into strips to produce magnetic
tapes. Onto the magnetic tape was applied an antiseize agent
which was produced after the phosphor-containing compound wgs
dissolved together with the ligand into toluene, to produce a
finished magnetic tape.

The ligands to be added into the antiseize agent were

compounds G-1 to G-8 or the same compounds as used in Experiment

9.



I n Tabl e 32. [ Formul a 87] (where R err]-Rerr] are chosen from
hydr ogen and hal ogen atons, and hydroxyl, nitro, carboxyl, carbonyl,
am no, am de, and sulfonate groups, and al kyl, aryl and heterocyclic
aromati c groups which have been substituted with.-the foregoing groups.)

[ Tabl e 32] Conmpound Rl err] " Rerr] R err]
G1 H H 126 H G2 H
Aryl Goup Aryl Goup G3 H CH err]

CH err G4 Aryl Gou err err
ng ] Thﬁ phosphor—c&%f%ﬁe%ng cogpoundﬁjH?ggr?e] added to §§% ]
ﬁ;gl C}C“”%ntiseiéggggent togetﬁg%aﬂith the égﬁgpg]were repres%&%g? by

G 8 PYDfu1@eouwR-93. ToCHjer ibre specifié OPBR&E phosphor-cont@ifling

H CFlerr] Thi ophene

compounds were represented by Formulae 90-93 where the
substitutable groups R30-r4l took compounds represented in the
rows X-1, K-2, L-1, L-2, M-1, M-2, N-1 and N-2 of Table 35, and

they were identified with the name of rows.

{Formula 90]
R30——
rR*l—o —P==0
R¥2—0
(where R30-R32 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which

have been substituted with the foregoing groups.)

[Formula 91] s

R —10

Ras——o/
(where R33-R35 are chosen from hydrogen and halogem atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which

have been substituted with the foregoing groups.)



Compounds G5 and G 7 were as represented by Formula 88 where the
substitutable group Rerr] was flan, while conpounds A-8 and A-9 were

as represented by Forrmula 89 where the substitutable group R err]
was t hi ophene. [Formnul a 88] [ Formul a 88] . [Formula 89]

Magnetic tapes were produced in which above |igands and oleic acid had
been conbi ned and added into the nagne | ayer. Anot her kind of nagnetic-
tapes were prepared in which above éaﬁds and nyristic acid were conbi ned
and added into the nagnetic |ayer. Those tapes were placed in cassette
shel I's, niRkrmulat®2tbartridges, and submitted to follow ng evaluation tests.
As a conparison magnetic tapes whes netic |layer was only

120 suppl enented with ol ei c aci daer mnt nyristic acid were prepared and
submitted to the same eval uation fests.® //P

R%é——s
(where R36-R38 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which

have been substituted with the foregoing groups.)

IFormula 93]
Ra&——<)
R4Q-—-O R\\
Rﬁt———o
(where R39-R4l are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which

have been substituted with the foregding groups.)

[Table 35}
compound | R30,R33, 136,839 | R31,R34,R37,R40 | R32,835,R38, 541
K-1 R30 = cj7H3s R3l = Clgﬁgj R32 = Cy2H35
K-2 R30 = ¢y8H37 R3! = cygA37 | R32 = cygH3y
L-1 R33 = cjoHls R34 = cyolps | R3S = ¢yoHys
L-2 R33 = cjgH37 R34 = c1gA37 | R3S = cigHyg
M-1 R36 = Cj2H)s R37 = c12H25 R38 = cyjH7s
M-2 R36 = cygH37 R3T = c18H37 R38 = c1gH37




The evaluation test was perforned in the sane manner as in Experinent 7.
The results are shown in Table 33 together wwth the conbination of |igands
and carboxylic acid which was added into the magnetic |ayer. Table 33 al so
carries the results of magnetic tapes whose nagnetic | ayer was

suppl enmented only with oleic or nyristic acid. [ Tabl e 33]

Car boxylic Leyel - down Absence of,g Conpound aci d

(dB) burnt matters G1 Qeic acid 1.0

[err] G 1 Myristic acid 0.5 [err]

G2 @Peic acid g _ 0.5 40 _ [ert] 41 _ G2
Myristic acijd—N=1 gR2’ = C12H35 RearF]C12825 RAlz= C12“25 eic acid
0.5 err G.3 ripstjc aci 5

[err] &'g‘r RYY o §A8H3I g R0 JELEY har - C13H3r7m ]

G4 Myristic acid 0.5 [err] G5

Aeic acid 0.5 [err] G5 Myristic acid
0.5 iﬁ@hr]ma netic tafef h'ghekﬁtfgg*i ts cdntdinj

[err] g Wli’cl St% a%}%ocil wihl 1ze agentis c 1n1]1g

G7 aﬁbiﬂ(lr@ahds and phosphof-containin comﬂdﬁhﬁk had been dpplied
Myristic acid 1.0 [err

121 were placed into cassette shells to produce cartridges. They

were then submitted to the evaluation tests as in Experiment 7.
As a comparison similar evaluation tests were performed on
magnetic tapes upon which antiseize agents containing no ligand

had been applied. The evaluation results are listed in Table 36

{Table 36]
Phosphor- Level-down Absence of
Compound containing (dB) burnt matters

compound

G-1 = K-1 0.7 9]

G-1 K-2 1.0 O

G-1 L-1 0.6 9]

G-1 L-2 0.7 O

G-1 M-1 0.4 O

G-1 M-2 0.6 o)

G-1 N-1 0.9 O

G-1 N-2 1.2 O

G-2 . _ K-1 0.6 0

G-2 L-1 0.7 0

G-3 K-1 0.6 6]




G8 Oeic acid 1.5 [err] G 8 Myristic

aci d 1.0 [err] G9 Aeic acid 0.5
[err] G9 Myristic acid 0.5 [err]

H1 Oeic acid 0.5 [err] H1 Myristic
acid 0.5 [err] G9 - Not added 4.0

X Not added A eic acid 150 X Not added
Myristic acid 10 X As shown in Table 33, magnetic

t apes whose magnetic | ayer had been suppl enented only with carboxylic acid

suffered a gfeat I|evel{down I n output], and causedl a magnetic hepd to
devel op burpt nedtders gn its¥ksurface.] By chitrastl the magnetic|tapes
whi ch had a {ragnetic | ayer supplenentgd with a conpination of |]gand and
carboxylic agid di not |suffed-level - downs Oehd chused fd accunpl ation of
burnt matters on the surfface of a m netlc head The rmagpetic
tape whose| nipfeticl |aydi-l th a
| i gand but ngt vvit carhoxylic acid caused magneti c head to devel op nore
or | ess burnt—etters—of—nR—its—surface; +he bgh—H—eaused—tess—pur nt
matters than|a etiq tape ich did not ceiva any | Lgand. The
magneti c tape—wh r’:{gﬁ edetred—aH-gand—btt (r)‘.céLa e at-porxyt \,bm,. ¢—a{ so
suffered | evel -downs of jabout -4 dB. It wasydenmonsirated from
G-17 K-1 0.7
G-8 K-1 0.7 O
G-8 L-1 0.7 o
Not added K-1 8.0 X
Not added K-2 9.5 X
Not added L-1 7.0 X
Hot added L-2 8.0 X
Not added M-1 6.0 X
Not added M-2 7.0 X
Not added N-1 8.0 X
Not added N-2 9.0 X

As shown in Table 36, magnetic tapes which had only
phosphor-containing compounds applied thereupon suffered great
level-downs in output, and caused a magnetic head to develop
burnt matters on its surface. By contrast, the magnetic tapes
which had a combination of 1ligand and phosphor-containing

compound applied thereupon did not suffer level-downs, and



122 above that addition of carboxylic acid to a ligand will enhance the
preventive effect of the |igand agai nst adherence of burnt matters onto a
magneti c head. This is probably because carboxylic acid, being adsorbed to

magnetic particles, will prevent the ligand from.adhering to nmagnetic
particles. When a magnetic head which was used for recording/replay
froma magnetic tape which had received g3gonbination of a I|igand and

carboxylic acid was submtted to electron mcroscopy, and a schematic

di agram was_reconstruct ed from phqt om crographs. The_di agra ive, a
simlar i nBJ& % ThatcsHuRag1os. °3\hgtf1“ré‘t nbyn&tite cﬁ‘earah?/\,h?%’ﬁ s Usel for
recording/ ge ngcfgggag magneti c tape which had received only carboxylic
acid was submtted to electron mcroscopy, and a schenmatic di agram was

reconstructed frong ghatigeher agr aplignethite thpy aghpivenad Sioniyariiqamage to
that in Fig. 3. From above results it was denonstrated that” a tape
whi ch hasapgriEdveth ahedrbimagheoic olagets gainthort athdi keteonef cptmepied- and
carboxylic acid prevents nore effectively the devel opment of burnt matters
on the magAeriainiagd cappaungs chvene s o LFubgdstedt hanedal vdfel aphitEstisas
recei ved onLéha | i gand or carboxylic acid. . W made an experinent al so
on tapes i RPANFRHE CEEPEF ishovsdi §hAhdapBaARe R | BRSNS REGSEVEE PRayer,
and found ?ha he tment did pot h reci e effect in
Miproving thgend ol CoNIRRO L BT % RSP RS RESER PR Pefe s White 1o
add carboyylé pettled rBEQIESANTRINCELS |\ANRT LBERI ¢ ARR! Yibhnd®VElone,

as long as the ligand is limited to those used in Experiment 9.

A magnetic head which was used for recording/replay from a
magnetic tape which had a combination of a ligand and phosphor-
‘containing compound applied thereuﬁon was submitted to electron
nicroscopy, ‘and a schematic diagram was reconstructed from
photonicrographs. The diagram give a similar image to that in
Fig. 2. A magnetic head which was used for recording/replay from
a magnetic tape which had a phosphdr-containing compound alomne
applied thereupon was submitted to electron microscopy, and a
schematic diagram was reconstructed from photdmicrographs. The
diagram give a similar image to that in Fig. 3.

From above results it was demonstrated that a tape which
receives a combination of a ligand or a diketone compound and a
phosphor compound in its magnetic layer prevents more
effectively the development of burnt matters on the magnetic

head upon which it has run past than a tape which has received

no such combination.



t he magnetic | ayer. 123

<Experinent 9> In this experinent, an antiseize agent containing the
above I|igand was applied on the surface of a so-called coated magnetic
| ayer to produce a magnetic tape. To be nore specific, firstly, Co was

deposited by oblique netallization on a polyethylenetelephthalate film
wth a thickness of 10 [err]m to praoduce a ferromagnetic netal filmwth
a thickness of 100 nmthereupon. Onto that ferromagnetic netal filmwas

coated a gﬁ{ ' ith a thickness of 10 nmby sputtering. The
resulting s gggm&gén%¥ﬁ into strips with a wdth of 8mm and an anti sei ze

agent was applrhede iy O ekBer G0N hh! MWL sedzPPI {bntt OcBhOHULR A thBI Shed

magneti c tape. . The "antiseize agents wused "here were obtained
after coalpouwnrdesCeibéd Gdgandr vhbeadderr int@anddaakcosedviivhExper nagats 1
and 2 had been dissol ved in tol uene. Then, magnetic tapes upon which

above |i gavels shsdrifaee oppyiiited teetbapl vped whichd easseneichalyles hedpr oduce
cartridges. They were then submtted to the evaluation tests as in
Exper i nenbeen- fREMed e by RLGOLYRe s? MRaHetdGal@R®i on tests were performed on
magneti c tapesl‘o iecr}nor:]c‘aed s&:%(c::?ﬁ/ce,d Pfrslt:il%a}nq;{ s-gl%alled coated magnetic
layer was formed on a polyethylenetelephthalate film with a
thickness of 7 um by the same method as in Experiment 7. A
composition was prepared as follows:
carbon black {average particle size being 50 nm): 100 weight
parts; Thermoplastic urethane resin (average molecular weight
being 20,000): 60 weight parts; Cop;olymer of vinyl chloride and
vinyl acetate: 60 weight parts; Olive oil: 5 weight parts; and
Mixed solvent (methylethyl ketone/methylisobutyl ketone/toluene
=2 :1:1): 1,150 weight parts

This composition was mixed in & ball mill for ten hours,
which was followed by the addition of:

Stiffener composed of polyisocyanate: 3.5 weight parts; and
Ligand: 2.5 weight parts.

The resulting mass was further mixed for 30 minutes, and
the thus obtained paint for backcoat was applied on the surface
opposite to that upon which a magnetic layer had been formed
such that it gave a thickness of 0.8 pm on dryness.

Later, the film was dried, submitted to a calender

treatment, and thermally treated to encourage hardening. The



evaluation results are listed in Table 39.

124 [ Tabl e 34] Level - down Absence of
Conmpound (dB) burnt matters G1

1.0 [err] G2 . 1.0

[err] : G3 1.0 ' 0 G4
1.0 [err] 1825 1.5

[err] G 6 1.0 [err]

G7

[err]
Not appliegdyperiment 10 to produce fini¥$hed magnefc th@es.in Table 34,
magneti c tapes which did not have an antiseize agent applied on their
carbon fil m suffier adgangs asted hevelwad@monpoond pui-1 andcedused ditagmeti c
head to develop burnt matters on its surface. By contrast, the nagnetic
tapes whi thehsaheanisi seedeimgbare Bxpardingingg abde 10.gands t hereupon did

not suffer |evel -downs, and caused no accunul ation of burnt , matters on the
surface of a négﬁétﬁépﬁ§adgepared as above and which received above

1.0 [; ] . . 1.0
resultfkg sheéfgwas cut 4fES fF6lpS in the samgzg?rner as in

ligands in their backcoats were placed in cassette shells, made
into cartridges, and submitted to the same evaluation tests as
in Experiment 7. As a comparison magnetic tapes which did not
receive ligands were prepared and submitted to the sane

evaluation tests. The results are shown in Tables 37.

[Table 37]
Level-down Absence of
Compound {dB) burnt matters
G-1 1.5 O
G-2 0.5 . 0]
G-3 1.0 o
G-4 1.0 O
G-5 1.0 O
G-6 0.5 O
G-1 1.5 o
G-8 1.0. @)
G-9 1.5 o
H-1 0.5 O
Not applied 10 X




When a magnetic head which was used for recording/replay froma nagnetic
tape which had a |igand applied thereupon was submtted to electron

m croscopy, and a schematic diagramwas reconstructed from

phot om crographs. The diagramgive a simlar .

125 image to that in Fig. 2. When a magnetic head which was used for
recording/replay froma magnetic tape m@bgh did not have a |I|igand applied
t here upon was submitted to electron m scopy, and a schematic diagram
was reconstructed from photom crographs. = The diaggan1ghve a simlar inmge

to that in Fig"? 3&08“ in ﬁﬁgﬁfa56ve? WhiCs tAPehalM ot "t el t it a tape
which hag ap; afd S?hzeti.lfe%ergt bﬁgﬁ%&{@é n%u?;%%%f?%g%tatﬁée&g-% ng COpPoUnd

t
applied on its’carbon f revents noré e evel opnment of

burnt mat tb@eguen {he JEGRAL iaC nta%gdty@onem & dévtel?gi bmlr}atpa;a‘ﬁtét{]@rb@ t ape
n ()

whi ch has received no such |igand. <Experi nent

experi mentitsarswarfacsei 3y agemnirasant atie ngaqne tplvospiwss ceohiah nicege Lwsgoound
together with the above ligand was applied on the surface of a so-called
coat ed magh@ends| dyertheir pbagke®ats ndgdetiod t apkfer levelgddyasporand

specific, firstly, as in Experinment 9, a ferromagnetic netal film and
car bon fiISHUESH B@er?cFBPHEEI,l%Ehd“ bqrnt matters on the surface of a

magnetic head.

A magnetic head which was used for recording/replay from a
magnetic tape which received a 1ligand in its backcoat was
submitted to electron microscopy, and a schematic diagram was
reconstructed from photomicrographs. The diagram give a similar
image to that in Fig. 2. A magne;ic head which was used for
recording/reﬁlay from a magnetic tape which did not receive any
ligand in its backcoat was submitted to electron microscopy, and
a schematic diagram was reconstructed from photomicrographs. The
diagram give a similar image to that'in Fig. 3.

From above results it was demonstrated that a tape which
receives a ligand or a diketone compound in its backcoat comes

to prevent the development of burnt matters on the magnetic head

upon which it has run past.

<Experiment 12>
In this experiment, an antiseize agent containing a
titanate coupling agent was added, together with one of above

1igandé, into a so-called coated magnetic layer, to produce a

magnetic tape.



the resulting sheet was cut into strips to produce nagnetic tapes. Onto
the magnetic tape was applied an antiseize agent which was produced after
t he phosphor-contai ni ng conpound was di ssol ved together with the |igand

into toluene, to produce a finished nagnetic tape. The ligands to be
added into the antiseize agent were conpounds G1to G8 or the sane
conpounds as used in Experinment 9. 134

126 The phosphor-contai ni ng conpounds to be added to the antiseize

agent {ogether i 4 Whel LA M £ £ OONESANLER, by BT UL ;e M3 To e

nore specific, phos cént ar ni wer e presented by
Fornmul ae £8018@s: where t he substltutable groups R30- R41 t ook conpounds
represented in the rows K-1, K-2, L-1, L-2, M1, M2, N1 and N-2 of Table
35, and tHeyroeagndatdent ifered poiwidert hecommeivef fowwse beipBor béd a 120,

[err] (where err]-Rlerr] are_chosen fron1hydrogenm2nd hal ogen at ons,
and hydroWF“fM d‘a‘Jéan‘é)‘k 15 dnf Pty | spesitas, 26e dd, TaRd, sleTDiated
groups, and al kyl,, and het e ocycl C aronatl gr s which have been
substltuteg°\ﬂngtl‘?xtﬁe %loor eglfng? ‘b‘{odﬁ ;e ratio 3)7 108~ welght parts;

Polychlorinated vinyl resin (Nippon Z%eon, MR110-TM): 14 weight
parts; Polyester polyurethane resin {Toyobo): 3 weight parts;
A1203: 5 weight parts; Titanate coupling agent: 3 weight perts;
Stearic acid: 1 weight part; Heptyl stearate: 1 weight part;
Methylethylketone: 150 weight parts; and Cyclohexanone: 150
weight parts.

The composition was put into a; extruder to be kneaded, and
was allowed to diséerse in a sand mill for six hours. To the
thus obtained paint were added polyisocyanate three weight parts
and a ligand by an amount as described in Table 39, to produce a
magnetic paint. '

The thus obtained magnetic paint was applied onto a
polyethylenetelephthalate film with a thickness of 7 pm to give
a film with a thickness of 6.5 pm. An orientation treatment was
applied to the thus formed magnetic film through a solenoid
coil, and the film was dried, calendered end hardened, to
produced a finished magnetic layer.

Another composition was prepared as follows:

Carbon black (Asahi; $§50): 100 weight parts;

Polyesterpolyurethane resin (Nipporun, N-2304): 100 weight



[ Formul a 91] [err] (where R33-R35 are chosen
from hydrogen and hal ogen atons, and hydroxyl, nitro, carboxyl, carbonyl,
am no, am de, and sulfonate groups, and al kyl, aryl and heterocyclic
aromati c groups which have been substituted with the foregoing groups.)
127 [Fornul a 92] - Jerr] (where

R36- R38 are chosen from hydrogen and halpggen atons, and hydroxyl, nitro,
car boxyl, carbonyl, am no, am de, and sulfonate groups, and al kyl, aryl

and heter i C ' . Wohgh ok s it Lt he
for egoi ng{;’%ér/géuﬁpsn_«?{tﬂﬁ%}c:ggrl%Fgrpe;.?)}"@b& _e*ﬂe%{é‘ BEEDs Subgh! tidhd bt %oFerr]

(where R geidhtR[prrkl.are chosen from hydrogen and hal ogen atons, and
hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sul fonate groups,
and al kyl , arythearmbmpetét beycddsc mixedat koegdealipmndiiilé¢hwehave tesgerse
substituted wth the foregoing groups.) ) ,
into each other, to produce a backcoat paint. The backcoat paint
was applied on one surface of a non-magnetic support opposite to
the side upon which a magnetic layer had been formed. The
resulting coat was dried to produce a backcoat layer.
The sheet which had the magnetic layer formed on one
, surface and the backcoat on the other was cut into strips with a
width of 8mm, to produce finished magnetic tapes.
The ligands to be added into the magnetic layer were
conmpounds G-10 to G-16 which were }epresented by Formula 87 in
which the substitutable groups R27, R28 and R29 were chosen as

indicated in Table 38.

[Table 38] :

Compound Rl R2 ' R3
G-10 CH3 " CH3
G-11 ) CgHs B CH3
G-12 (CH3})3C i (€H3)3C
G-13 (CH3)3C it (CH3)3C
G-14 H Ch3 i
G-15 H C3H7 H
G-16 CH3 CH3 CH3




[ Tabl e 35] Conmpound
Rlerr],Rerr],Rerr],Rerr],Rerr],

R[err] Rerr], R[err]

Rerr], R[err] Rerr],Rerr] K-1 R[err] Cerr]Herr]

Rl err] C[err]H[err] Rlerr] = Cerr]Herr] - K- 2 Rl err]
anHwH] R err] :anwa] Rlerr] = CJerr]Herr]

L-1 Rlerr] = (err]Herr] Rase = Cerr]Herr] Rlerr] =
Cerr]Herr] L-2 Rlerr] = (err]Herr] Rerr] =
Cerr]Herrk @ﬁw]-qew][ H] M1 R36 = Cl12H25
Rerr] = errT$ﬁerr err] = Cegr]Herr] M 2 Rierr]
Clerr]Herr] R[err] = Cerr]Herr}| ORerr] ={Clerr]Herr]

128 N-1 Rlerr]|= Cerr]Herr] H Rlerr]] = Cerr]Herr]
Rlerr] = Clerf]Herr] HG—82-0— T Rrerd—Cc-cfer il i1l Rerr] =
Clerr]Herr] Rlerr] =HC err]H erq] hen, gnetic tapes upon

whi ch anti sei ze agents containi ng

conpounds had been applied were placed into cassette

cartridges. They were then subm

above |igands and phosphor cont ai ni ng
shells to produce
tted to the evaluation tests as in

Experi ment {Formwka &5donpari son simlar evaluation tests were perfornmed on

magneti c tapes upon mhlgceantlse|4e agents containing no ligajd had been
applied. The evaluatloj sults ane lisged in ble 36 [ Tall e 36]
Phosphor - Level Abs¢nce o |Co ound cqnt ai ni ng
(dB) burntH@l"[‘e'@_ TI——O—P—O_P_'I(EO CsH17)2
OH
n Ja
{Formula 96])
T
c—\ 0 0 |
2
c—d | o4
H, -2
[Formula 97] ’
CH,
HC—C—0—Ti P—eo—CBH”) ‘OH
H 2
2
{(Formula 98]
A
HLC—C—O0—Ti 0—C,H, N—C,H,—NH,
: l
. 3
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G1 K-1 0.7 [err]
K- 2 1.0 [err] G1
0.6 [err] G1 L-2
[err] G M1 0.4
G1 M 2 ' 0.6
G1 N1 0.9 [err]
N- 2 1.2 137 [err] G 2
0.6 [err] G2 L-1
[err] G3 K-1 0.6
Magnetic tapes were prepared in which thé9above ligandscﬁﬂd
- 077 [err] G4 L-1
titanate [®uplling agentsG 4ere combinedMdnd added intd 4the
G5 K-1 0.9 [err]
magnetkellayer. Those Qapes were placed if erassette shellsG @ade

0.6

39.

G7 K—l
into cargfiqges, and swgmgtteL to a test qas in Experimgny 7

gdded check %ﬁeK;ivel-down fh og;gyt. The rgsZIt§<are shown Jﬁ Tékle

to

Table 39 also gives the results from a magnetic tape which

has received only a titanate coupling agent or from a magnetic

tape which received only a ligand.

{Table 39]

. addition &itanate Level-down

Compound of ligand- coupling (db)

{weight parts) agent

G-10 1 Formula 94 0,2

G-10 3 Formula 94 1.0

G-10 5 Foémula 94 0.8

G-10 7 Formula 94 0.8

G-10 10 Formula 94 0.5

G-lb 3 Formula 95 - 0.8

G-10 3 Formula 96 0.9

G-10 3 Formula 97 1.1

G-10 3 Formula 98 1.3

6-11 3 Formula 94 1.0

G-12 3 Formula 94 1.2

| G-13 3 Formula 94 1.1




Not added
L-1

8.0
Not added
N-1
9.0
had only

| evel -downs in

K- 2 9.5 X Not added
7.0 X Not added L-2
X Not added M 1 6.0

M 2 7.0 X Not added
8.0 X Not added N2
X As shown ini3gable 36, nmagnetic tapes

whi ch

phosphor - cont ai ni ng conpounds applied thereupon suffered great

4

out put;, —andcaused—a magmet Tt head—toydevetrop—burnt matters

on its surfacel By_g@ntrast, the magneticpd@Ras gwhi ¢h hag a |conbination

of |igand angd phosphof-contai ni ng gonpound appli €d thereupon di d not
suffer | evel -dpowns-1and 3 Formula 94 0.8 130
caused no accupulation off burnt matter$ on the surfate of a magneti c head.

I n Experinment {9, Ginégnefic tapes whichFommada oaly| |igarsds pplied on
their magnetic|layers w fhout the use ¢f phosphor- ¢ontaining ¢onpounds,

used

were al so subn| toédaddedyal uati en test$. Faimultaed¥ résul t&.2showed that a
magneti c tape which receilves a ligand}in conbinatiof with a
phosphor - cont al ni frl@onpound wi Bl givé beakotepddedy|tis thhe? a tape which
receives the |I|gand alon¢, as long as|the ligand is|limted to]those

From the results of evaluation tests it was found that the
magnetic tape which had received a combination of ligand and
titanate coupling agent in its magnetic 1layer caused less
adherence of burnt matters on the surface of a magnetic head and
suffered less level-downs than did the magnetic tape which had
received only a ligand or a titanate coupling agent in its
magnetic layer, as indicated in Table 39.

As a result of evaluation tests it was found that a tape
which receives a combination of a ligand and titanate coupling
agent prevents more effgctively the development of burnt matters
on the magnetic head'upon which if has run past than a tape
which has received either a ligand or titanate coupling agent in
its magnetic layef.

In this experiment, ligand addition was varied widely, and,
as shown in Table 39, a magnetic tape which received only 0.05
weight part ligand gave similar results to those from the tape

which had not received any ligand.



A magnetic head which was used for recording/replay froma magnetic tape
whi ch had a conbination of a |igand and phosphor- contai ning conpound
applied thereupon was subnitted to el ectron microscopy, and a schenatic
di agram was reconstructed from photom crographs.. The di agram gi ve a
simlar image to that in Fig. 2. A magnetic head which was used for
recording/replay from a magnetic tape M ch had a phosphdr-cont ai ni ng
conpound al one applied thereupon was submtted to el ectron m croscopy,

and a schematyjegedlagtsym msoﬁemsswcasfief@gmmo;eqm cdpPrapbed hke

diagramgive a simlar inmage to that in Fig. 3. From above results it
was denonshé¢ ahffhddiat tapeapecehived moeeeivesnd Conbtynahagretdfc aldyiegand or a
di ket one conmpound and a phosphor conmpound in its magneti c | ayer

prevents Hewewer,ef L&ctiigaing tddiddwal opregrdsof 1BOr nve gttt eparbsy t Hde

magneti c head upon which it has run past than a tape which has_ received
no such cBi®Peatibddity of magnetic powder will be impaired. Thus,ghigand

Ex i 11 [ n_thi i t j i, t t ai ni th
2bove. destPtbeP gaAatall AR IRG S balkEtt N TAE ad® HUS a
surface oBposés o ot Balo ety WRRCELE LAY ¥ 99 wbesf fpraRd, to

produce a nmagnet| nore specific, firstly, a so-called
coat ed naghehignetiaygbwd@s formed on a pol yethyl enetel ephthalate filmwth

: In this experiment, titanate coupling agents were also
varied, and they were all found to give satisfactory results.
Their effeéts, however, varied more or less aﬁong them. This
difference may be accounted for by' the difference in their
adherence to magnetic powder. ’

In this experiment, we also prepared magnetic tapes in
which a titanate coupling agent was applied on the surface of a
magnetic layer, instead of being added into the 1latter. The
resulting tape did not give an appreciably effect in the
suppression of level-downs. From this it was concluded that the
titanate coupling agent is preferably added into the magnetic

layer rather than applied on the surface of the latter.

I . . e o1 . :
In Experiments 13 to 15, we put a compéund (ligand) with a
pyridine skeleton and two or more ligand sites to cleaning

tapes, and studied its effects on the tape performance.



t hi ckness of 7 [err]mby the sane nethod as in Experinment 7. A conposition
was prepared as follows: Carbon black (average particle size being 50 nn):
100 weight parts; Thernoplastic urethane resin (average nol ecul ar wei ght
bei ng 20, 000): 60 weight parts; Copol yner of vinyl chloride and vinyl

acetate: 60 weight parts; Oive oil: 5 weight parts; and M xed sol vent
(et hyl et hyl ket one/ net hyl i sobutyl ketormgfdtoluene =2 : 1 : 1): 1,150

wei ght parts This conposition was nmxed in a ball mll for ten hours,
whi ch was {edple@wmenbyl I>he addition of: Stiffener conposed of

pol yi socyanate: 3.5 weight parts; and Ligand: 2.5 weight parts. The

resul ti ng nass Chasning ttheesnvees drepa3dédmasnutadowand the thus obtai ned

pai nt for backcoat was applied on the surface opposite to that upon which

a magnetic | ay@P REdSPREH ¥or fedomBasht 1dhtvast pgapared t Whkihddslyfed: g

. ) Lat th il dr.i ed bmtted, t
SGEESHRR . B PRISTNRYSL7 LS TER ML S PUEN ¢ 1R Rt Ul LR S
132 %4 h t i i.n the. in;
Experi mont 247 P03 2o €8 WERgH! narlsd E0BOBPnds" de GiRFTECRESYIHe ha Winy)
here were m@edao%mtﬁ%uandchﬁo@r (aw@adg@n&ﬁchae@iize aaoNg
he f as above and which

Experinents 7 and 10. apes prepare

received poovem): 5 weight parts; Ligand: 5 weight parts; and Mixed
solvent (methylethylketone/methylisobutylketone/toluene =
2:1:1): 220 weight parfs.

These ingredients were mixed in a ball mill for 48 hours,
three point five parts of a stiffener consisting of
polyisocyanate was added, and theE resulting mass was further
mixed for 30 minutes.

The thus obtained c¢leaning paint was applied on a
polyethylenetelephthalate film with a thickness of 7 pm to give
a film with a thickness of 2 um on dryness. Later, the film was
dried, and left in an oven maintained at 60°C for 20 hours to
encourage hardening. The resulting sheet was cut into strips
with a width of 8mm ta produce finished cleaning tapes.

The ligands (antiseize agents) employed here included above
compounds A-1 to A -10 represented by Formula 6&, compounds B-1,
B~2 and B-10 represented by Formula 64, compounds C-24, C-25 and
C-35 represented by Formula 69, and compounds D-23 to D-28, and
D-34 and D-35 represented by Formula 70. In addition to above,

following ligands were produced:



i gands in their backcoats were placed in cassette shells, made into
cartridges, and submtted to the sane evaluation tests as in Experinent 7.
As a conparison magnetic tapes which did not receive |igands were prepared
and submtted to the sanme evaluation tests. The results are shown in

Tabl es 37. [ Tabl e 37] ' Level - down
Absence of Conpound 141(dB) burnt matters

G1 1.5 [err] G2

?é?r] for the Jﬂﬂ%%ha§43-12, by chooi§§§3cooa for the %%&Pfituting
G5 group Y 1¥0= coo H), n-c3Herrflor RS (RS = n-C3H7)7 @nd # for
0.5 [err] G7 1.5

[err] other substitut@b8e groups (othdr Osubstitutable grdudysi]= H) of
G9 1.5 [err] H1

0.5 Formula Gq;err] Not appl i ed 10

X shown in Table 37,

. 133
magnetic tt8Ped BihiCOAPArRd nBr !} echY vaething ging WW'tﬁéif’b%cké@%t@té%ﬁfered
great | evglubggwtei@e 3958§§’= a}pdtfcggisrggl?a é*ga.gnet I c head to devel op burnt
ace. y r :

matters on 1tS sur com he 'magnetic tapes which
received for the compound B-14, by setting Y = OH, R?> = Cl, and other

substitutable groups = H of Formula 68;

for the compound B-15, by setting Y= OH, R3 = NH7, and other

substitutable groups = H of Formula 68;

for the compound B-16, by setting Y = OH, R5 = NO3, and other

substitutable groups = H of Formulalsd;

for the compéuhd B-17, by setting Y = OH, R3 = So3H, and other
- substitutable groups = H of Formula 68; and

for the compound B-18 by setting Y = OH, R5 = H, R6 = CH, and

other substitutable groups = H of Formula 68; and

for the compound C-49, by setting R13, Rl6 = NHz and other

substitutable groups = B of Formula 69; and

for the compound C-50, by setting R11, R18 = 1 and other

substitutable groups = H of Formula 69; and

for the compound D-48, by setting R1%, R26 = (1, and other

substitutable groups = H of Formula 70,

Cleaning tapes having above constitutions were placed in
cassette shells, made into cartridges, and submitted to

following evaluation tests.



ligands in their backcoats did not suffer |evel-dowms, and caused
no accumnul ati on of burnt matters on the surface of a nagnetic head.

A magnetic head which was used for recording/replay froma mnagnetic tape
which received a ligand in its backcoat was subnmi‘tted to el ectron

m croscopy, and a schematic diagramwas reconstructed from _

phot om crographs. The diagramgive a siml4ar inmage to that in Fig. 2. A
magneti ¢ head which was used for recording/replay froma magnetic tape

whi ch did not ricetveoapprisomgantieaming sthpekcohichasiidubmtt t kavd oaeyect ron
m croscopy, .and, a schematic dj agram was reconstructed from

phot omi cr oyt &S 1oTHdein; GLeaming J@YSTsi HeFaralseafabpotiamhmito (thej gang,

From above t.S i s denonstrated that a tape which receives a |igand
or a diketgkgﬁ%%ﬁégukagf%'its backcoat cones to prevent the devel opnent of

burnt matters o, the nfgl%%n oG 1 PR fﬁp&lﬁ‘t'@ CJ{}#&&EE@ fé’@orpd%zzgésnitmilar

<Experinent 12> hi's™ " ekperine I selze

cont ai ni Ngtoathdt ianakpe LN 10RO PepiRSd2dghed o @b eECHH 4 N iQRa10f
above Iligands, into a so-called coate£ magnetic | ayer, to produce a

magneti c tapto test magnetic tapes for one minute. Then,l34play offothe nore

specific, firstly, a conposition was prepared as
same signals was repeated until a level-down as high as 5 dB was
obtained. To the same videotape recorder upon which the signal
from a tape had reduced sy 5 dB, a cleaning tape was applied and
allowed to run for one minute. Then, the same magnetic tape was
rﬁn,for replay, and its output was measured, to check how much
output was recovered. The recovereﬁ output was expressed as a
relative value when the initial output of the same tape was
taken as 0 dB. The recovered outputs are listed in Tables 40 to
44, together with the compounds representing different ligands

added to the cleaning tapes. ‘

[Table 40]
Compound "' Recovery of
: level-down (dB)
A;l ' 4
A-2 3
A-3 4
A-4 3
A-5 3
A-6 3




follows: Ferromagnetic iron powder (coercive force being 160 kA/ m
saturated nmagnetism 145 Anferr]/kg, specific area 51 nferr]/g, length of
long axis 0.08 [err]m and needle ratio 3): 100 weight parts;

Pol ychl orinated vinyl resin (N ppon Zeon, MR110-TM: 14 weight parts;

Pol yest er pol yurethane resin (Toyobo): 3 weight parts; Al[err]Jerr]: 5
wei ght parts; Titanate coupling agent 143 wei ght parts; Stearic acid: 1

wei ght part; Heptyl stearate: 1 weight part; Methylethyl ketone: 150 wei ght
parts; and Cycl ohexgnone: 150 werl ght [parts. he conpoition was put
into an extruder to |be kneaded, and s allowed 30 dispersejin a sand m ||
for six hours. To the thus obtal ned daint were added polyrs¢cyanate three
wei ght parts and a |.igand ly8n anmount as descrided in Tabl¢ 39, to
produce a magnetic |paint. The tlhus obtal ned nmagneti c pai nt was
applied onto a polyethyl engi-® epht halfate filmw4h a thickngss of 7 [err]m
to give afilmwth a thickness of 6.5 [err[m An orirentatr¢n treatnent

was applied to the |thus foArkd magnetfic fil mthrough a solenoid coil, and
the filmwas dried, calendered and hardened, to produced a finished
magnetic | ayer. Anot her conposition was prepared as follows: Carbon
bl ack (Asahi , #50) : 100 wei ght parts; Pol yesterpol yuret hane
resin (N PPtk 41IN-2304): 100 wei ght
Compound Recovery of
level-down (dB)

B-1 4

B-2 3

B~10 4

B-12 4

B-13 4

B-14 4

B-15 4

B-16 4

B-17 3

B-18 4

[{Table 42)
Compound Recovery of
level-down {dB)
c-24 ' 4
C-25 4




135 parts; Methylethylketone: 500 weight parts; and Toluene: 500
wei ght parts. The conposition was m xed, kneaded and allowed to
di sperse into each other, to produce a backcoat paint. The backcoat pai nt
was applied on one surface of a non-nmagnetic support opposite to the side
upon which a magnetic |ayer had been forned. The resulting coat was dried

to produce a backcoat | ayer. The shwket which had the magnetic | ayer
formed on one surface and the backcoat on the other was cut into strips
with a wdth of 8mfi T0 produce fini[shed magneti T tapes. The | i gands

to be added into theg nagnetg-ai9l ayer re conpougunds G 10 t¢ G 16 which were
represented by Formjyla 87 in which tlhe substitutable groups R err], Rerr]

and Rlerr] were chosen _as 44%di cated in Tabl e 38. [ Tabl @ 38]
Compound Rl err] Rl err] Rl err] G 10
CH err] H CH err] G 11
(C[Cl?l{re]rrH][;a{ré]rr??k? 43] |_|H (g-l_?err])[err]c &1 G 13
(CHerr])[err]C (CHerr)lerr]C G 14
H Ch3 Compagynd ' Recoyery of H
Cerr]Herr] H G 1kevel-down (dBCH efjr]
CH err] GH err] 5-23 .

D-24 4

D-25 3

D-26 3

D-27 . 4

D-28 4

b-34 s

D=-35 3

D-47 ' 3

(Table 44)
Compound . Recovery of
level-down (dB)

E-1 4

E-2 4

F-1 3

F-3 4

F-4 4

F-5 3




136 [Fornul a 94] [err] [ Formul a 95] [err]

[ Formul a 96] [err] [ Formul a 97] [err] [ For mul a
98] [err]

145

F-6 4

Not added 0

As seen from Tables 40 to 44,.Ievel;downs recovered more
conspicuously when a magnetic tape is set 'to .replay in a
videotape recorder through which a cleaning tape with a ligand
in its cleaning layer has just run than after the run of a

cleaning tape having no ligand added or applied.

<Experiment 14>

Cleaning tapes were prepared: in the same manner as in
Experiment 13 except that ligands, instead of being added into
the cleaning layer, were dissolved in solvents and the solution
was coated on the surface of cleaning layer by dipping. The
kinds of ligands which were made int? solutions were the same as
in Experiment 13, and the concentration of solutions was
determined as 10 mM. The solvent was a mixture of toluene and
alcohol.

Cleaning tapes having above constitutions were placed in
cassette shells, made into cartridges, and submitted to the same
evaluation test as in Experiment 13. Namely, a magnetic tape was
allowed to run through a videotape recorder until a definite
degree of level-down developed, a test cleaning tape was allowed

to run through the same recorder, and immediately thereafter the

same magnetic tape was set to replay on the same recorder and



137 Magnetic tapes were prepared in which the above |igands and
titanate coupling agents were conbi ned and added into the nagnetic |ayer.
Those tapes were placed in cassette shells, made into cartridges, and
submitted to a test as in Experinment 7 to check the |evel-down in output.
The results are shown in Table 39. Table 39 also gives the results froma
magneti c tape which has received only d46tanate coupling agent or froma
magneti c tape which received only a |igand. [ Tabl e 39]

Addi ti on recovery: gfatl@vel-doyns gfasgifpgcked. As CRnpORPRFLSOn, ofc lpp phid
(C:fligl 'ng tapes 1wk$idc@ had xfiebr}.rjug’aepd94added(ch>erI gahéple%léit %r)ere pégzggreené and

3
Formul a 94 . 1 - r 94
0.8 submkigﬁg tg the sam%,eéél%gtlonF%ﬁiﬁﬂ §%§4results %?%8QHEQn in
G 10 TableslQs to 49. Formula 94 0.5 G 10 3
Formul a 95 0.8 G 10 3 Formul a 96
0.9 G 10 3 For mul a 97 1.1
G 10 3 For mul a 98 1.3 G 11 3
Fornul a 94(Table 453.0 G 12 3 Fornmul a 94
1.2 G 13 3 Fornmula 94 1.1
Compound Recovery of
level-down (dB}

A-1 4

A-2 4

A-3 4

A-4 3

A-5 3

A-6 3

A-7 3

A-8 - : 4

A-9 4

A-10 3

[Table 46)
Compound . Recovery of
level-down (dB)

B-1 3

B~2 3

B-10 4

B-12 - 4




138 G 14 3 Formul a 94 1.0 G 15
3 Fornmul a 94 0.8 G 16 3 For mul a
94 0.8 Not added - Formul a 94 6.2

G 10 3 Not added 4.2 _ G 10 0. 05
Formul a 94 3.5 Fromthe results of evaluation tests it was
found that the nmagnetic tape which hadi4®eceived a conbination of |igand
and titanate coupling agent in its nagnetic |layer caused |ess
adherence of burnt jmtters on the sufface of a nmagnetic hejad and suffered
| ess | evel -downs than did Bhk3magnetijc tape whi€h had received only a

ligand or a titanat
Tabl e 39. As

whi ch receives a co

prevents nore effec
head upon which it

ligand or titanate |

experinment, |igand
a, magneti c tape whi
results to those fr

[{Table 47]

[Table 48]

e coupling agent i
|_u
bi nation of a i
ively BhéSdevel o

n its

magnetic |ayer
3j

and and titanate coup
ment _of bufnt nmatters

as indicated in

nd that a tape
ing agent

on the magnetic

has run_past than|a tape which has recpived either a
. ~abent inl its nnnnn}Lr‘ layer. In this
addi tion was vari ¢d mndely, nd, as shbwn in Table 39,
- —Fecerred—enrl-y—4—05—wei-ght—part—--gand gave simlar
pm the Gapg 3
Compound Recovery of
. level-down (dB)}
C-25 4
C-35 4
c-49 3
C-50 3
Compound Recovery of
level-down (dB)
D-23 4
D-24 4
D-25 3
D-26 3
D-27 3
D-28 4



whi ch had not received any |igand.

139 Level -downs in output are nore effectively suppressed as the
magneti c tape receives nore ligand in its nagnetic |ayer. However, if

| i gand addition exceeds 100 wei ght parts, the dispersibility of magnetic
powder will be inpaired. Thus, ligand addition preferably takes place at
0.3-20 weight parts, or nore preferably48. 3-10 wei ght parts with respect

to 100 wei ght parts of magnetic powder In this experinment, titanate
coupling agents wer¢ also varied, apd they were all foundjto give
satisfactory result$. ThePr3éffects] however, ¥aried noref or |ess anong
them This differepce my be accounted for by the djfference in
their adherence tojoagnet Pe3howder In this experinent, we al so
prepared nagnetic tapes in_ which a fitanate coupling agenf was applied on
the surface of a icD 1N ihto the latter.

The resulting tape did not give an appreciably effect in the suppression
of level-downs. Fromthis it was concluded that the titanate coupling
agent is pL@ggﬂpggy added into the magnetic |ayer rather than applied on
t he surfac the'latter. Tnvestigati on of C eaning Tape In

Experiments 13 to 15—we ll.lntpogna_url‘p rret (.‘iR%%gg‘z&m'*gf'. &
level-down (dB)
E-1 3
E~2 3
F-1 3
F-3 . 3
F-4 3
F-5 4
F-6 3
Not added | 0

As seen from Tables 45 to 49, level-downs recovered more
conspicuously when a magnetic tape is set to replay in a
videotape recorder through which a cleaning tape with a ligand
in its cleaning layer has just run than after the run of a

cleaning tape having no ligand added or applied.

<Experiment 15>
A ligand was dissolved at a concentration of 10 mM in a

mixed solution of toluene and alcohol. On the other hand,



pyri di ne skel eton and two or nore ligand sites to cleaning tapes, and
studied its effects on the tape perfornmance.

140 <Experinment 13> Cl eani ng tapes were prepared as foll ows. To
be specific, a conposition was prepared which ineluded: Thernoplastic

pol yur et hane resin (average nol ecul ar wei ght being 20,000): 10 wei ght
parts; Copol ymer of vinyl chloride and Y#8yl acetate: 10 weight parts;
Carbon (average particle size being 150 nm: 5 weight parts; Ligand:
5 wei ght ump@iies; clettd mallexed psedMemle (Dexter, grade 193) was cut into

(et hyl et hyl ket one/ net hyl i sobut yl ket one/t ol uene = 2:1:1): 220
wei ght paftrdps with ahdgéh ngr%m'erﬂa§h\/\e£ewlllﬁ<}¢edlaisn appbbg¢d byi [dippdng48
hours, three oi nt five, parts, a _stiffener _ consisting of

pol yi socy%ﬂﬁat“’é’l é°‘éd&€’&a1§ﬁ89tﬁehr9éé‘ﬁl P BT A \ibagl‘l‘*iﬁ’t%rtapﬁr xed for 30

t bt d cl t
E)nolnye'??}yl enet gllgﬁﬂ{"h%l g?é) ‘T? %‘?ngha an‘%ehnlg% i gaopfs ngF gﬁc‘fﬁ vé® a film
Wiha thigdess ehend Sl 9@5?1 J]f%ifigr gt e£ dtﬁ%m{;&ga%s tndf 1s8fle and

left in an oven nalntalne ours encour ag

har deni ngevaliatiegukbsPJas h@st E¥BSr Lént Nt 03 st Ramsly Wd hm@qd@t(ﬁ:h t%e8mm to
produce finished cleaning tapes. The ligands (antiselze agents)

enpl oyed ey ealilogkdded miothdroaghpoundizchAapet pedordb® mapibserndefid nliyxeFor mul a
64, conpounds B-1,
degree of level-down developed, a test cleaning tape was allowed
to run through the same recorder, and immediately thereafter the
same magnetic tape was set to replay on the same recorder and
recovery of level-downs was checked. The results are listed in

Tables 50 to 54, together with ‘ the compounds representing

different ligands added to the cleaning tapes.

[Table 50]
Compound Recovery of
level-down (dB)
A-1 4
A-2 3
A-3 4
A-4 ' 4
A-5 4
A-6 3
A-7 4
A-8 5
A-9 5




B-2 and B-10 represented by Fornula 64, conpounds C 24, C25 and C-35
represented by Fornula 69, and conpounds D-23 to D28, and D34 and D 35
represented by Fornmula 70. In addition to above, follow ng |ligands were
pr oduced: 141 for the conpound
B-12, by choosing COOH for the substituting group Y (Y = COO H), n-C3H7
for Rlerr] (Rlerr] = n-Cerr]Herr]), al®H for other substitutable gr oups
(other substitutable groups = H of Formula 68; for the conpound B-13,
by setting Y = OH, Rerr] = F, and ¢ther substitutable groups = H of
Fornmula 68; for t conpodnddB-14, by setting ¥ = OH Rerr] = d, and
other substitutable groups = H of Fornula 68; for the conpound B-15, by
setting Y= OH, Rerr] = NHerr], and other substitutable groups = H of
Formul a 68iTafor5§Ee conpound B-16, by setting Y = OH, Rerr] = NJerr],
and ot her sdﬁgﬁi tabl e groups = H of Fornmula 68; for the conpound B-17,

by setting Y = OH Rer+f——SEerrH—and—other—s +otabl e groups = H
of Formula 68; and |for fﬁgpeg%%ound B 7 Y = (H, Rerr] =H
Rlerr] = CH and othe Hbstitutablé ¢ 5 a 68; and for
t he conpound C-49, |by setg R erq], and ot her
substitut abl e groups H-a—40- und C-50, by
setting Rerr], RLerr] 3 and (ot her 4

B-10 4

B-12 4

B-13 4

B-14 3

B-1% 4

B-16 4

B-17 4

B-18 3

[Table 52]
Compound . Recovery of
level-down {dB)

c-24 4

C-25 4

C-35 4

C-49 4

C-50 4




substitutable groups = H of Formula 69; and for the conpound D48, by
setting RI9, R26 = d, and other substitutable groups = H of Formul a
70. Cl eani ng tapes havi ng above constitutions were placed in
cassette shells, nade into cartridges, and- submtted to follow ng
eval uation tests. ' 142 As a
conpari son cl eani ng tapes which did not 1Rdve any ligand in their cleaning
| ayers were also submitted to the same evaluation tests. To be nore
speci fic, (fdyist Isyja videotape recorder simlar to that in Experinment 1 was
prepared, and used to record signals onto test magnetic tapes for one

m nute. Then, replfay Ofcdup@unganme I gnal spedseirgpeated uptil a | evel -down
as high as 5 dB wagy obtained. To the sapgyai-Geehapgsy ecorder upon which
the signal fromaltapé had reduced [pby b dB, a cleaning tape was applied
and allowed to rurj for ome-23i nute. |Then, the slane nmagnetijc tape was run
for replay, and itd output was neasured, to check how nmuch output was
recovered. The recqvered d#H2dut was lexpressed ds a rel atijve val ue when t he
initial output of tlhe same tape was | taken as 0 dB. The rdcovered outputs
are listed in Tablds_40 tP-24, together with tdhe conpounds representing
different |igands ({added to the cleaning tapes.3

D-26
D-27 4
b-28 4
D-34 3
D-35 4
D-47 3
[Table 54)
Compound Recovery.of
level-down (dB)
E-1 4
E-2 4
F-1 4
F-3 | 3
F-4 3
F-5 ] 4
F-6 4
Not added 0




[ Tabl e 40]
| evel - down
A-2

A-4

A- 6

A-7

A-9

[ Tabl e 41]
| evel - down
B-2

B-12

B- 14

Conpound Recovery of
(dB) A-1 4
3. A-3 4
3 A-5 " 3
3 152 143
3 A-8
4 A-10

As seen from qg?%ﬁﬁuﬁ@ to 54, the 1R§§6V%9%P ofecovered
g(rg.@cly when a §agnetic tapeB_ils set to Bgsi%lay in a vlildeotape
recorder throug@iwhich a cleaning tape Bidw a ligand immersed
therein has just run.

From the results of Experiments 13 to 15, it was
demonstrated that a compound having a pyridine skeleton and two
or more ligand sites or a ligand is suitable as a cleaning agent
when added into a cleaning tape. This .ligand, whether being
applied on the surface of the non-magnetic support or on the
surface of the cleaning layer, or added into the cleaning layer

of a cleaning tape, is effective in cleaning the magnetic head

which the tape has run past..

. . £ ¢ . r 5
In Experiments 16 to 18, we put diketone compounds (ligand)
to cleaning tapes, and studied their effects on the tape

performance.

<Experiment 16>

Cleaning tapes were prepared as follows.

To be specific, a composition was prepared which included:
Thefmoplastic polyurethane resin (average molecular weight being
20,000): 10 weight parts; Copolymer of vinyl chloride and vinyl
acetate: 10 weight parts; Carbon (average pifticle size being

150 nm): 5 weight parts; Ligand: 5 weight parts; and Mixed



B- 15

4 B-16
B-17 3 B- 18
[ Tabl e 42] Conmpound Recovery of
| evel -down (dB) C 24 , 4
C 25 4 C- 35
144 C 49 153 2
3 [ Tabl e 43] Conmpound Recovery of
| evel - down ldiy (methylethylketone/eXdylisobutylketone/toluene =
D24 4 D 25
D 26 2:1:1):.220 weigh§ parts. D 27
D- 28

4 .
These ingredients were mixed in a ball mill for 48 hours,

three stiffener

point five parts of a consisting of
polyisocyanate was added, and the resulting mass was further
mixed for 30 minutes.

The thus obtained cleaning paint was applied on a
polyethylenetelephthalate film with a thickness of 7 um to give
a film with a thickness of 2 um on dryness. Later, the film was
dried, and left in an oven maintained at 60°C for 20 hours to
encourage hardening. The resulting sheet was cut into strips
with a width of 8mm to produce finiéhed cleaning tapes.

The ligands employed here were compound H-1 represented by
Formula 86, and compounds G-1 to G-9 represented by Formula 87
which were described above in regard to the evaluation tests of
magnetic recording media. '

The cleaning tapes having above constitutions were placed
in cassette shells, made into cartridges, and submitted a
following evaluation test.

As a comparison, cleaning tapes which had no ligand added
were prepared and submitted to the same evaluation test.

Namely, a magnetic tape was allowed to run through the same
videotape recorder as used in Experiment 7 for 20 minutes to
record signals, and then replay of the signals was repgated

until a 20 dB level-down was obtained. A test cleaning tape was

allowed to run through the same recorder for one minute, and



D34

D- 47
Recovery of
E-1

F-1

F-4

145 F-6 4 Not added 0
As seen fiﬂﬁ%cﬁ%‘eﬁ? ek Qafer | EYE! 551&"‘“4%{,:1%%9%6&%913”9%@ Qs cupusly
when a nmagnetic ape 1Is set to replay in a videotape recorder
through whagd feddr@ari B8 taPRayMthd ahb JaN¢halisN ahliSret&AYNG £l ayee has j ust
run than after the run of a cleaning tape having no |igand added or
appl i ed. dowmdExyes i ctertked4d>The results are listed in Tables 50 to 54,

-

35 3
[ Tabl e 44] Conpound

evel -down (dB)
4

hwhH w b

|
E-2
F-3 4
F-5

154 3

together with the compounds representing different ligands added
to the cleaning tapes. The recovered output was expressed as a
relative value when the initial output of the same tape was
taken as 0 dB. The recovered outputs are listed in Table 55 in
connection with the compounds representing different 1ligands

added to the cleaning tapes.

[Table 55]
Compound .Recovery of
level-down (dB)
G-1 4
G-2 4
G-3 , 4
G-4 4
G-5 3
G-6 4
G-7. 4
G-8 4
G-9 3
H-1 4
Not applied 0




Cl eani ng tapes were prepared in the sane manner as in Experinent 13 except
that |igands, instead of being added into the cleaning | ayer, were

di ssolved in solvents and the solution was coated on the surface of

cl eaning layer by dipping. The Kkinds of |igands which were nade into
solutions were the sane as in Experine 13, and the concentration of
solutions was determned as 10 nM Th | vent was a m xture of toluene
and al cohol . Cl eani ng tapes havi ng above constitutions were placed

in cassettejaghelsksn mMadeni Nkabeart 55 dgegevanthosBn tleRdvbped hensase
eval uation test as in Experinent 13. Nanely, a nmagnetic tape was allowed

to run tdovmepdhuauyvlideohape a eqagdetiainttiabea ikef isatt eco degpkey ofinl ewel - down
devel oped, a test cleaning tape was allowed to run through the sane

r ecor dervidgedapamesrendary thyenghf waichha Céeﬂﬁﬁnﬂagﬁ@@i@lﬁgpé wagagét to
replay on the sape recorder a

d .
146 recblets of 1$RADT dANGE &HESch%%?eHP“A§hé“céﬁﬁﬁFi§3ﬁ,I@Wedﬁﬁn@ t apes

whi ch ha dig or_a | e r epar and submtted to the
sanme eva ]U%f%llgﬁ ?gg? %ﬂﬁ‘ggr égu?féinaérjé\ﬁg g\/\ig{iaﬁ%]‘?ggres 45 to 49. [ Tabl e
45] Conmpound Recovery of

| evel -down (dB)

<Experiment 17>

Cleaning tapes were prepared in the same manner as in
Experiment 16 except that ligands, instead of being added into
the cleaning layer, were dissolved in solvents and the solution
was coated on the surface of cleaning layer by dipping. The
ligands which were made into sol&tions Qere the same as in
Experiment 16, and the concentration of solutions was determined
as 10 mM. The solvent was a mixture of toluene and alcohol.

Cleaning tapes having above constitutions were placed in
cassette sﬁells, made into cartridges, and submitted to the same
evaluation test as in Experiment 16. Namely, a magnetic tape was
allowed to run through a videotape recorder until a definite
degree of level-down developed, a test cleaning tape was allowed
to run through the same recorder, and immediately thereafter the
same magnetic tape was set to replay on the same recorder and
recovery of level-downs was checked. As a comparison, cleaning
tapes which had no ligand added or applied were prepared and
submitted to the same evaluation test. The results are listed in
Table 56 in connection with the compounds representing different

ligand s applied to the cleaning tapes.



A-1 4 A-2 4
A-3 4 A- 4 3
A-5 3 A- 6 3
A7 3 A8 - 4
A-9 4 A- 10 3
[ Tabl e 46] Conpound 156 Recovery of
| evel -down (dB) B-1 3
B-2 3 B-10 4
B-12 4
B-13 (Table 56] 4 B- 14
B- 15 4 B-16
B-17 Capmpound Recovery of
level-down (dB)

G-1 4

G-2 4

G-3 3

G-4 4

G-5 3

G-6 4

G-1 4

G-8 ‘ 4

G-9 3

H-1 4

Not applied 0

As seen from Table 56, level-downs recovered more
conspicuously when a magnetic tape is set to replay in a
videotape recorder through which a cléaning tape with a ligand
in its cleaning layer has Jjust run than after the run of a

cleaning tape having no ligand added or applied.

<Experiment 18>
A ligand was dissolved at a concentration of 10 mM in a
mixed solution of toluene and alcohol. On the other hand,

unwoven cloth made of propylene (Dexter, grade 193) was cut into

147



B- 18
Recovery
C 24

C 35

C- 50
Recovery
D 23
D25

D 27

148

3

3 [ Tabl e. 47] Conmpound
of | evel -down (dB)

4 C 25

4 c 49

3 [ Tabl e 48] , Conmpound
of 157 | evel - down (dB)

4 D 24
strips with a wid8h of 8mm, onto each of WHi&h was applied by

3 D 28

dipping the sol@kBap containing a liga®d to produce a cleanin@s

D- 47 4
tape.

Cleaning tapes having above constitutions were placed in
cassette shells, made into cartridges, and submitted to the same
evaluation test as in Experiment 1 6. Namely, a magnetic tape
was allowed to run through a videotape recorder until a definite
degree of level-down developed, a test clganing tape was allowed
to run through the same recorder, and immediately thereafter the
same magnetic tape was set to replay on the same recorder and
recovery of level-downs was checked. The results are listed in
Table 57 in connection with the comgounds representing different

ligands applied to the cleaning tapes.

[Table 57}
Compound Recovery of
level-down {dB)
G-1 4
G-2 4
G-3 3
G-4 4
G-5 \ 3
G-6 4
G-7 4
G-8 4
G-9 3

~wh



[ Tabl e 49] Conmpound Recovery of

| evel -down (dB) E-1 3

E-2 3 F-1 3
F-3 3 F-4 3
F-5 4 F-6 3
Not added 0 As gegn from Tabl es 45 to 49,

| evel -downs recovered nore conspicuously when a magnetic tape is set to
replay in a videotjape recorder thrdugh which a cleaning {fape with a |igand
inits cleaning | ajer has g+«st run tlhan after B8he run of a cleaning tape
havi ng no |igand added or appli ed. <Experinent 15> A | i gand was

di ssol ved at a condent Nati applifedl0 MM in a niRed solutidn of tol uene
and alcohol. On the other hand,

149 unwoven cl oth nmade of propyl ene (Dexter, grade 193) was cut into

strips with a width of 8 each of _which was applied by di in
P As seen frgH] Table 57, it was o%nd thdat &£$El}%owns

recover greatly when a magnetic tape, after having undergone a
considerable level-down in its output, is set to replay in the
same videotape recorder through which a cleaning tape conmposed
of unwoven textile soaked with a ligand has just run.

From the results of Experiments 16 to 18 it was
denonstrated that diketone compounds (ligands) are suitable as a
cleaning agent when added into a :cleaning tape. This ligand,
whether being applied on the surface of the support or on the
surface of the cleaning layer, or added into the cleaning layer
of a cleaning tape, is effective in cleaning the magnetic head

of the recorder upon which the tape has run past.



the solution containing a ligand to produce a cl eaning tape. Cl eani ng
t apes having above constitutions were placed in cassette shells, made into
cartridges, and submtted to the same evaluation test as in Experinent 1
3. Nanely, a magnetic tape was allowed to run through a vi deotape recorder
until a definite degree of |evel-down developed a test cleaning tape was
allowed to run through the same recordt?® and i mediately thereafter the
same nagnetic tape was set to replay on the same recorder and recovery of

| evel - downgsamsisclapakeed e results are listed in Tables 50 to 54,
together with the conmpounds representing different |igands added to
the cl eani ng tdped mMmagne¥ip| ses@jding medium having PordrAskda magnetic

Recovery of | evel - down_(dB)

A-1 layer formed gn a non-magnetic suppogg ?thh is allowed to hgld

A-3 4 o . 4

A5 an antlselze4 agent containing a %P%Pound with a pyrxdgne

2‘; skeleton and two or more ligand sites 8 5
2. A magnetic recording medium as described in Claim 1

wherein the compound is chosen from at least one of following

Formulae 1-4:

(Formula 1]

R2
R3 R!
X
/
R* N X

(R1-R4 are chosen from hydrogen and ﬁalogen atoms, and hydroxyl,
nitro, carboxyl, carbonyl, amino, amide, and sqlfonate groups,
and alkyl, aryl and heterocyclic aromatic groups which have been
substituted with the foregoing groups. Any pair of two adjacent
groups can form together an aromatic ring. X is any one chosen
from hydroxime, Schiff base, ester, carboxylic acid, alcohol,
amine, amide, imide and polar groups centaining heterocyclic

aromatic compounds.)

THIS SHEET HAS BEEN

REPLACED- This Sheet Has Been Replaced

[T

-

L



150 A-10 3 [ Tabl e 51]
Conpound Recovery of
| evel -down (dB) B-1 4
B-2 4 .B-10
B-12 4 B-13
B- 14 3 B- 15
B- 16 4 160 B-17
B-18 (Fogmula 2] 3 [ Tabl e 52] Conmpound
Recovery o Re & | evel -down (dB)
C 24 4 C 25
C- 35 4 G 49
C- 50 4R R
\\\\
R N//’ R®

Y
(R5-R10 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two
adjacent qroups'can form together gn aromatic ring. Y is either

OH, SH or WH32.)

[Formula 3]

(R11.r18 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an aromatic ring.)

RO A
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151 [Tabl e 53] Conpound Recovery of
| evel -down (dB) D 23 4
D24
D- 26
D- 28
D- 35
[ Tabl e 54]
| evel - down! {efEeL2 ¢
E-2
F-3
F-5
Not added

Arbhwbh

(R19-R26 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of -two

adjacent groups can form together an aromatic ring.)

3. A magnetic recor&ing medium as described in Claim 2
wherein the magnetic layer is produced after a magnetic paint
mainly composed of a magnetic powQer and a binder has been
applied on the medium, and the antiseize agent has been applied
on the surface of the magnetic layer or has been added into the

magnetic layer.

4. A magnetic recording medium as described in Claim 3
wherein a titanate coupling agent has been applied on the

surface of the magnetic layer or added into the magnetic layer.

5. A magnetic recording medium as described in cClaim 4

wherein at least one from amino group, phosphate ester group,
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152 As seen from Tables 50 to 54, the |evel-down recovered
greatly when a magnetic tape is set to replay in a videotape recorder

t hrough which a cleaning tape with a ligand i nmersed therein has just run.
Fromthe results of Experinents 13 to 15, it was .denonstrated that a
conpound having a pyridine skeleton and two or nore ligand sites or a
ligand is suitable as a cleaning agent jgfien added into a cleaning tape.
This |igand, whether being applied on the surface of the non-magnetic

support orceppbdhficsubage 8fcdhe ¢rloRNi NdcyrYefrouyl, angdadokyt O ddip,
cleaning layer of a cleaning tape, is effective in cleaning the magnetic

head whi cleathentlapgrdigs rami palktyl grohpvdsisi gegdnonifrodueadi igtéapdhe?

In Experinments 16 to 18, we put di ketone conpounds (ligand) to cleaning
tapes, and@it3naer e@uPﬂ-h@iJragﬁm‘tf ects on the tape perfornmance.

<Experi nment 16> Cl eani ng tapes were prepared as foll ows. To be
specific, a conposition was prepared whi ch included Thernnplastic

pol yur et hane regl (average nol ecul ar wei

2" B RN "5k oflsp 7 AR Wk g SRR T (i
parts: Copol ynef' oft IAWELLRI SEFABIENY BEALY™ %%e §PETIDSS WhR gfrd PR ts:
Car bon (av%ﬁggln?ail\:/%l):(géfﬁcs'fzﬁé)%ﬁg peet’ PPried W Q!Txte RS cello$@Ngre S

wei ght parts; and _
magnetic layer or added into the magnetic layer.

7. A magnetic recording medium as described in Claim 1
wherein the magnetic layer is produced after a magnetic paint
mainly composed of a ferromagnetic powder and a binder has been
applied on the meédium, and the compé)und is a salt produced after

reaction with an organic acid.

8. A magnetic recording medium as described in Claim 7
wherein the compound is at least one chosen from the organic
acid salts of bipyridine derivatives represented by following

Formula 5 and of phenanthrene derivatives represented by Formula

6:

KL
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153 sol vent (et hyl et hyl ket one/ et hyl i sobut yl ket one/ t ol uene =
2:1:1): 220 wei ght parts. These ingredients were mxed in a ball mll
for 48 hours, three point five parts of a stiffener consisting
of polyi socyanate was added, and the resulting mass was further mxed for
30 m nut es. The thus obtained cl eani ng paint was applied on a

pol yet hyl enetel ephthalate filmwith a tigxkness of 7 [err]mto give a film
with a thickness of 2 [err]mon dryness. Later, the filmwas dried, and
left in appgygim{®ntained at 60[err]C for 20 hours to encour age

har deni ng.” The result ng sheet was cut into strips with a wdth of 8mmto
produce finished cl eani ng tapes. The |igan enpl oyed here were
conmpound H 1 repres nted by Fornula 86, and conpqunds G 1 to G9
represented by For Vkﬁv descri hpgd abpve in regard to the

eval uation tests off magh g medya. The cl eani ng tapes
havi ng above constift uti ong=wet cassettle shells, namde into
cartridges, and ubm tt i ng eyaluation test. As a
conpari son, cleani igRtapk i cJ 8eld RWEO® prepared and
submtted to the sanme evaluati Nanel y, a magnetic tape was

al lowed to run throlgh theg s recordef as used in Experinent 7
for 20 minutes to cord signals, and then pl ay of the signals was
repeated until a 20\dB'l evel - ﬂﬂ was obt ai ned. A test cleaning tape was

(where RI1.R18 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two
adjacent groups can form together an aromatic ring.

R* is chosen from alkyl group which has been substituted
with hydrogen or halogen atom, or hydroxyl, nitro, carboxyl,
carbonyl, amino, amide, or sulfonate,group, aryl group which has
been substituted with hydrogen or halogen atom, or hydroxyl,
nitro, carboxyl, carbonyl, amino, amide, or sulfonate group, and

alkyl group coupled with a heterocyclic aromatic group.)

RR R O



allowed to run through the same recorder for one mnute, and

154 immediately thereafter the sanme magnetic tape was set on the sane
recorder to replay the sanme signals and recovery of |evel- downs was
checked. The results are listed in Tables 50 to 54, together with the
conpounds representing different. |igands added to the cleaning tapes. The
recovered output was expressed as a relggjve value when the initial output
of the sanme tape was taken as O dB. The recovered outputs are listed in
Tabl e 55 i proIzeat)i on Wi th the conpounds representing different |igands

added to the cl eani ng/tapes. [ Tabl e 55] + Conmpound
Recovery of | evel - G1

4 G3

4 G5

3 G7

4 G9

3.

(where R19-R26 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two
adjacent groups can form together an aromatic ring.

R* is chosen from alkyl group which has been substituted
with hydrogen or halogen atom, .or hydroxyl, nitro, carboxyl,
carbonyl, amino, amide, or sulfonate,group, aryl group which has
been substituted with hydrogen or halogen atom, or hydroxyl,
nitro, carboxyl, carbonyl, amino, amide, or sulfonate group, and

alkyl group coupled with a heterocyclic aromatic group.)

9. A nmagnetic recording medium as described in <Claim 2
wherein the magnetic layer comprises a ferromagnetic metal film
which has a carbon film formed theré upon, and the antiseize

agent has been applied on the surface of the carbon film.

_——————  [THiS SHEET HAS BEEN
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H 1 4 Not applied 0

155 As seen from Table 55, | evel - downs recovered nore
conspicuously when a magnetic tape is set to replay in a

vi deot ape recorder through which a cleaning tape with a ligand in its
cleaning layer has just run than after the run of a cleaning tape having
no |igand added or applied. <Experi mapts 17> Cleaning tapes were
prepared in the same manner as in Experinment 16 except that |igands,

 nstead of being.addaghgualde URoFUERY R @ hs WELE DiFOLYefl ) SOl vents
sur y di

and the solution was coated on the ace of cleaning layer ppi ng.

The |igamnderdinclh watkcomgleid Mornsal bhi 6H8 YEFadeNBfSANR ASnidhgnXperi ment
16, and the concentration of solutions was determined as 10 nM~ The

sol vent waStppofitxtappesotet sbuahe amdfakeokdkre the n@gaapioglagpeshlaving
above constitutions were placed in cassette shells, nmade into cartridges,
and submi tRERP tEPEMRE AR theal andiliseh zeedigeat hasEvpeni meplidd. oNambey, a

magnetic t was .allowed to run through a videotape recorder until a
definite %grgfraecg 8f I:{é?/\égea-c&ﬁ\ﬂlﬁtd%e"’} ingot Ehg hacksArhg tape was al | owed
to run through the sane recorder, and immediately thereafter the sane
magneti c tape was set to replay on the sanme recorder and

11. A magnetic recording medium having at least a magnetic
layer formed on a non-magnetic support which is allowed to hold

an antiseize agent containing a diketone compound.

12. A magnetic recording medium as described in Claim 11

wherein the compound is represented;by following- Formula 7 or 8:

[Formula 7]

) o]
(R27-R2% are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate

groups, and alkyl, aryl and hetero cyclic aromatic groups which

have been substituted with the foregoing groups.)

Ay
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recovery of |evel-downs was checked. As a conparison, cleaning tapes which
had no |igand added or applied were prepared and submtted to the sane
eval uation test. The results are listed in Table 56 in connection with the

conmpounds representing different ligand s applied to the cleaning tapes.
156 [ Tabl e 56] Conmpound Recovery of

| evel -down (dB) G 1 166 4

G2 4 3

G4 (Formula 8} 4 G5 3

G 6 G7 4

G 8 G9 3

H 1 0 Not ~appl i ed 0

As seen from Tabl® | evelj- downs ecover eg conspi cuousl y

when a magnetic tape i8-= toreplay in a i_deot ape of der t hrough
which a cleaning tape with a4

I

N
HC”

CH, HaC

13. A magnetic recording medium as described in Claim 12
wherein the magnetic layer is produced after a magnetic paint
mainly composed of a ferromagnetic powder and a binder has been
applied on the medium, and an antiseize agent containing the
compound represfented by Formula 8 has been applied on the

surface of the magnetic layer or added into the magnetic layer.

14. A magnetic recording mediup as described in Claim 12
wherein the magnetic layer is producéd after a magnetic paint
mainly composed of a magnetic .powder and a binder has been
applied on the medium, and a titanate coupling agemt has been

applied on the surface of the magnetic layer or added into the

magnetic layer.

15. A magnetic recording medium as described in Claim 14
wherein at least one chosen from amino group, phosphate ester

group, carboxylic acid ester group, acyl group, hydroxyl group,

eet Has Been Replaced THIS SHEET HAS BEEﬂ
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inits cleaning layer has just run than after the i;gfgi_ﬁ_ﬁELﬁanLng“tape
havi ng no |igand added or appli ed. <Experi nent I gand_ was

Al
di ssol ved at a concentration of 10 MMin a mxed sQlskkg mﬁ“‘i‘m ene
and alcohol. On the other hand, unwoven cloth '\ﬁw“ A
(Dexter, grade 193) was cut into e

157 strips with a width of 8mm onto eg&p of which was applied by dipping
the solution containing a ligand to produce a cleaning tape.

d eani ng tapfsnyavd M pdbOMR CONSh tHd@NShaderfedll ac@tdddicedagaebt & nehel I's,
made into cartridges, and submtted to the sane evaluation test as in
Experi nentifafatdNasabying &pgneti c tape was allowed to run through a

vi deot ape recorder until a definite degree of |evel-down devel oped, a test
cl eaning tape was allowed to run through the sane recorder, and

I medi ately thereafter the sane nmagnetic tape was set to replay on the
same recorder bhd A rRRINRILF SRCPEFERY dBORLIMERS cAREfEPedTHA rEdi® dlZar e
listed in ,Table 57 in connechion wi,t h the conpouypds re%reseniir%kfﬂgferent

i gands afBFFELR 1 5% MAGHAbAf| GYERpaS. Produses| alkey o magretic
Compound mainly Comﬁg?gﬂvg%yaOEerromagnetic powder and a binder has been

applied on the medium, and carboxylic acid has been épplied on

the surface of the magnetic layer or added into the magnetic

layer,

17. A magnetic recording medium as described in Claim 12
wherein the magnetic layer comprisés a ferromagnetic metal film
which has a carbon film formed the reupon, and the antiseize

agent has been applied on the surface of the carbon film,

18. A magnetic recording medium as described in Claim 7
wherein the antiseize agent'also contains at least a phosphor-

" containing compound represented by one of following Formulae 9-

12:

(Formula 9]}
R3%—o0Q
31 \\n———
R o] //r 0O
R32—o0C

(R30_r32 are chosen from hydrogen and halogen atoms, and

hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate

S

S
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| evel - down (dB) G1 4

G2 4 G3 3

G4 4 G5 3

G 6 4 G7 4

G 8 4 _ G9 3

158 H 1 168 3 Not applied
0 As seen from Table 57, it was found that |evel-downs

recover greajdps WAge 21KPONeidA LARE heRbEST cPAMINGArURIEI IR uRs which
considerable l'evel -down 1n its output, is set to replay in the sane

vi deot ape rheeoOden sHbOtiGutsd ebtR cleaniragoi dpeyreagposed of unwoven
textile soaked with a ligand has just run. Fromthe results of
Experiments 16 to 18 it was denonstrated that di ketone conpounds (Iligands)
are suitable as a cleaning agent when added into a cleaning tape. This

| i gand, wheetmrlabédhg applied on the surface of the support or on the

R®*—0
34 __ N
R 0—P
R%—o0
(R33—R35 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate

groups, and alkyl, aryl and hetero cyclic aromatic groups which

have been substituted with the foregoing groups.)

(Formula 11] .

R%®—s
N\
R3L—s—p
Rss——S/

(R36_R38 are chosen from hydrogen and halogen atoms, and
hydroxyl, .nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero cyclic aromatic groups which

have been substituted with the foregoing groups.)

[Formula 12] ..
R*——O 0
Y
ri—o”
(R39-r41 are chosen from hydrogen and halogen atoms, and

hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate

-

R



surface of the cleaning layer, or added into the clganLng~+ay”’—of a

cleaning tape, is effective in cleaning the nagnetic hea W“ﬁrder
upon which the tape has run past. h‘\‘ ‘ 159
VWHAT TS CLAI MED 1 S: 1. A magnetic recording nedl g at fedst a

magnetic layer formed on a non-nmagnetic support which is allowed to hold
an antiseize agent containing a conpound®®ith a pyridine skeleton and two
or nore ligand sites; said conpound is chosen fromat |east one of

fol | owi ng FQﬁﬂyla@h@-éﬁkyl, aryl hF@ WY& ollcych8El hromatic gr@ grhedierr]
are chosen fron1hydrogen and hal ogen atons, "and hydroxyl, ro, carboxyl,

car bonyl , hakenpeemnubatiantdes usfronahe gooePsing gidups Kyl | aryl and
heterocyclic aromati ¢ groups which have been substituted with the
foregoing groups. Any pair of two adjacent groups can formtogether an

aromatic ring. X is any one chosen
19. B magnetic recording medium as described in Claim 12
wherein a backcoat is formed on one surface of the non-magnetic
support opposite to the surface where the magnetic layer has

been formed, and the antiseize agent has been applied on the

surface of the backcoat or added into the backcoat.

20, A cleaning tape holding an antiseize agent containing a
compound with a pyridine skeleton and two or more ligand sites

on its support.

21. A cleaning-tape as described in Claim 20 wherein the

compound is chosen from at least one of following Formulae 13-

16: :

[Formula 13]

HZ
RS A R"
\\\\
/
R* N X

(R1-R4 are chosen from hydrogen and halogen atoms, and hydroxyl,
nitro, carboxyl, carbonyl, amino, amide, and sulfonate groups,
and alkyl, aryl and heterocyclic aromatic groups which have been

substituted with the foregoing groups. Any pair of two adjacent

HﬁiSHEETHAS!EEN
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T




from hydroxi me, Schiff base, ester, carboxylic acid, alcohol, am ne,

am de, imde and pol ar groups containing heterocyclic

160 [Fornula 2] [err] (Rl[err]-Rerr] are chosen from
and hal ogen atonms, and hydroxyl, nitro, carboxyl, carbonyl,
am no, am de, and sulfonate groups, and al kyl, aryl and heterocyclic

hydr ogen

aromati c groups which

pair of two adjacent groups can formtogether an aromatic ring. Y is

ei t her

OHgrodpsOlcaliHEorm toddHdPlad dkomatic ring. X is any one chb8Ehl

(Rlerr]-Rerr] are chosen from hydrogen and hal ogen atons, and

from hydroxime, Schiff base, ester, carboxylic acid, alcohol,
amine, amide, imide and polar groups containing heterocyclic

aromatic compounds.)

(Formula 14]

N\ /

Y
(R5-R1®  are. chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carbok?l, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been subétituted with the foregoing groups. Any pair of two
adjacent groups can form together an aromatic ring. Y is either

OH, SH or NH3.)

[Formula 15]

(R11_-R18 are cHosen from hydrogen and halogen atoms, and

hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate

A

have been substi titiged Wi th the foregoi ng groups.

aromati ¢ conpounds.)

Any



hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sulfonate groups,
and al kyl, aryl and heterocyclic aromati c groups which have been
substituted with the foregoing groups. Any pair of two adjacent groups can
formtogether an aromatic ring.) : 161
[ Formula 4] [err]  (Rlerr]-Rerr] are
chosen from hydrogen and hal ogen atonsl17dnd hydroxyl, nitro, carboxyl,
carbonyl, am no, am de, and sul fonate groups, and al kyl, aryl and

het erocyclic aromati ¢, grpups ich ,have been, substi d wth the

f or egoi nggr_goﬁlé’t]‘;ps.al g\nfll_gléu?‘r %?Y\Aq]v\%’d é'ﬁj%ﬁggnfyﬁlflocupasmgtgga o?%%posge"fn}fé:m an
ar omat i ¢ {1 peienBEE £ fk u 2 HRANERA CdrR%Bnk SqRIQIUCRAY 3F L& ¢ "@w@neti c
paint mainly conposed of 'a magnetic powder anhd” a bi nder® has been applied
on the negjiyantagdotpe &df ifsehZeoqdedr ahUbkbRitiontiayning a titanate
coupling agent, has been applied. on the surface of the nagnetic |ayer or
has been added into the nagnetic | ayer. 2. A magnetic recording

medi um as described in daim1l
[Formula 16}

(R19-R26  are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an,aromatic ring.)

22. A cleaning tape holding an antiseize agent containing a

diketone compound on its support.

23, A cleaning tape as described in Claim 22 wherein the

compound is represented by following Formula 17 or 18:

THIS SHEET HAS’ﬂEEﬂ BRI 0 VR
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wherein at | east one from am no group, phosphate ester group,
162 carboxylic acid ester group, acyl group, hydr oxyl group,
carbonyl group, and al kyl group has been introduced into the titanate

coupl i ng agent. 3. A magnetic recording nmedium as described in
Claim1 wherein carbonic acid has been applied on the surface of the
magnetic | ayer or added into the nagneti d7Rayer. 4. A magnetic

recordi ng medi um as described in CCaiml1l wherein the magnetic |layer is
produced afte&fmAamagneti c paint mainly conposed of a ferromagnetic powder
and a binder has been applied on the nedium and the conpound is a salt

produced after reaction with an organl aci d. . A magnetic
recordi ng medi um as descri bed |n Cla|n1 wherein the conpound is at |east
one chosen fromthe organic sal of Fﬁ?rldlne derivatives
represented by follow ng Fornula and Off phenant hrene deri vati ves

represented by Fornul a 6:

(R27-R2%  are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amnide, and sulfonate

groups, and alkyl, aryl and hetero cyclic aromatic groups which

have been substituted with the foregoing groups.)

[Formula 18)

4
=2

WD A



163 [Fornul a 5] [err] (where Rerr]-Rerr] are
chosen from hydrogen and hal ogen atons, and hydroxyl, nitro, carboxyl,
carbonyl, am no, am de, and sul fonate groups, and al kyl, aryl and

het erocyclic aromati c groups which have been substituted with the
foregoi ng groups. Any pair of two adjacent groups can formtogether an
aromatic ring. R* i s chosen from al kyl group which has been
substituted w th hydrogen or hal ogen ajeg or hydroxyl, nitro, carboxyl,
carbonyl, am no, am de, or sulfonate group, aryl group which has been

substituted with hygnesesrer RﬁébﬁﬁﬁﬁeaﬁﬁﬁtuﬁrAWdé%mG WAps0, carboxyl,

carbonyl, am no, am de, or sulfonate group, and group coupl ed mnth a
heterocycllc aronmatic group.) 164

[ Formul a BRSTRACT OF THE DISCLOSURRErT |
This invention provides a magnetic recording medium which,
even when the friction time is prolonged or the scan speed is
increased to achieve a long time recording, will leave no burnt
matters onto a magnetic head, reduce spacing loss , and prevent
an increase in error rate. .This invention also provides a
cleaning tape which, without causing any wear and damage of a
magnetic head, will remove the head of burnt matters adherent
thereto.
They are actually a magnetic recording medium and cleaning
tape which hold an antiseize agent containing a compound with a
pyridine skeleton .and two or more:ligand sites. Alternatively,
they are a magnetic recording medium and cleaning tape which
hold an antiseize agent containing a diketone compound. The
antiseize agent may contain a titanium coupling agent,

carboxylic acid, and phosphor-containing compound, in addition

to the above compound.

No suitable figure



(where R err]-Rerr] are chosen from hydrogen and hal ogen at ons, and

hydr oxyl, nitro, carboxyl, carbonyl, am no, am de, and sulfonate groups;
and al kyl, aryl and heterocyclic aromatic groups which have been
substituted with the foregoing groups. Any pair of-two adjacent groups can
formtogether an aromatic ring. R* is chosen from al kyl group which
has been substituted wi th hydrogen or h& ogen atom or hydroxyl, nitro,
car boxyl , carbonyl, am no, am de, or sulfonate group, aryl group which
has been substituted with hydrogen or hal ogen atom or hydroxyl, nitro,
car boxyl, carbonyl, am no, am de, or sulfonate group, and . alkyl group
coupled with a heterocyclic aronmatic group.) 6 . A magnetic
recordi ng medi um as described in CCaiml1l wherein the nagnetic |ayer
conprises a ferromagnetic netal film which has a carbon filmformed there
upon, and the antiseize agent has been applied on the surface of the
carbon film 165 7. A )
magneti c recordi ng mediumas described in Caim1l wherein a backcoat is

formed on one surface of the[ﬁensnagﬁe++e—— “j

! 1 _2

)




support opposite to the surface where the magnetic | ayer has been forned,
and the antisei ze agent has been applied on the surface of the backcoat or
added into the backcoat. 8. A mmgnetic recordi ng nmedi um havi ng at

| east a magnetic |ayer formed on a non-nmagnetic support which is all owed
to hold - an anti sei ze agent containing a di ketone conpound. 9. A
magneti c recordi ng medi um as described i&/& aim8 wherein the conpound is
represented by follow ng-Formula 7 or 8: [ Formul a 7]

[err] (R27-R29 are chosen from hydrogen and halogen atons,
and hydr oxyl, ni.tro, carboxyl, carbonyl, am no, am de, and sulfonate
groups, and al kyl, aryl and hetero cyclic aromatic groups which have been
substituted with the foregoing groups.)

166 [Formula 8]- [err]

3
.
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10. A magnetic recording medium as described in Claim?9 i 2
magnetic layer is produced after a nagnetic paint nainl y%ﬁ%@e‘g%f é
ferromagneti c powder and a bi nder "has been applied on the gehgﬁgm and an
anti sei ze agent containing the conpound represented by Fot! 8 has been
applied on the surface of the magnetic |ayer or added into the magnetic

| ayer. 11. A magnetic recordi ngls®di um as described in Claim?9
wherein the magnetic layer is produced after a magnetic paint mainly
conposed offiad magoeiimempawder and a bi nder has been applied on the nedium
and a titanate coupling agent has been applied on the surface of the
magneti c | ayer lor Raddgdel ht or ¢berdimggmetdiion| Ayeing at leastlZ ngmeghetic
recordi ng medium as described in Claim1ll wherein at |east one chosen
from ani not YFuF O X PREsPhat e tRAINELEEOBPPP BN BEdghi éSaal kowast &0 droddp,
acyl group, hydroxyl group, . . ... 167

car bonyl g‘?fbupa,ntéﬁél5?kﬁg%éﬁ'touﬁ°ﬁﬁ%”b‘é’&n 2nt FORAEY i HE6Mt he  RY¥GiHAee

coupling a&ﬁgﬁeton and two or more ligand sites; said compound is chosen

from at least one of following Formulae 1-4:

{Formula 1]

(R1-R4 are chosen from hydrogen and halogen atoms, and hydroxyl,

nitro, carboxyl, carbonyl, amino, amide, and sulfonate groups,
s and alkyl, aryl and heterocyclic aromatic groups which have been

substituted with the foregoing groups. Any pair of two adjacent
groups can form together an aromatic ring. X is any one chosen
from hydroxime, Schiff base, ester, carboxylic acid, alcohol,
amine, amide, imide and polar groups containing heterocyclic

aromatic compounds.)

(T
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13. .A magnetic recording nediumas described in CQaim9 wherein the
magnetic |ayer is produced after a magnetic paint nmainly conposed of a
ferromagneti c powder and a bi nder has been applied on the nedium and
carboxylic acid has been applied on the surface of the nagnetic |ayer or
added into the magnetic |ayer. 1%4. A magnetic recordi ng medi um as
described in Caim9 wherein the magnetic |ayer conprises a ferromagnetic
met al fi'”L?HWHJﬂl gs a carbon filmformed the reupon, and the antiseize
agent has been appli'ed on the surfage of the,gcarbon film 15 . A
magnetic recordi ng medi um as descried in @aim4 wherein the antiseize

’ contalgpng conpound represent ed
) Formuja 9]
[err] (Rlerr]-Rerr] are )hoas Rydi©gen and hal ogen atons, and
hydr oxyl, nitro, carboxyl, and sul fonate
168 R2 R2°

(R19-r26  are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an aromatic ring.); wheréin
the magnetic layer is produced after a magnetic paint mainly
composed of a magnetic powder and a binder has been applied on
the medium, and the antiseize agent, further containing a
titanate coupling agent, has been applied on the surface of

the magnetic layer or has been added into the magnetic layer.

2. A magnetic recording medium as described in Claim 1

wherein at least one from amino group, phosphate ester group,

AR



groups, .and al kyl, aryl and hetero cyclic aromatic groups which have been
substituted with the foregoing groups.) (Formula 101

[err] (R33-R35 are chosen from hydrogen and hal ogen at ons, and
hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sulfonate groups,
and al kyl, aryl and hetero cyclic aromatic groups which have been

substituted with the foregoing groups.) [ Formul a 11]

[err] (R36- R38 are chosen fron1hydrb%%n and hal ogen atons, and
hydroxyl ,.nitroq, ,carboxyl, carbonyl, am ng m d and | f te I oups,
and al kyl , CHRYYAAG héfg?o ?ékﬁﬁ(: PSﬁﬁtiébbfou é?%ﬂﬂ Cﬁﬁ%ﬁ§32§b6359 X

substi t ut edy W dify 1t N duQf, S D up hdFOobdRH aideloduced into th
[err] (??39-%41% eu%éhgag{edng?gg% h@rd(%u(?gen and hal (Jggeno aqtc(;ens,l%nod ¢
hydroxyl, oitdmatecablpXyvhg &£g@nranyl, am no, am de, and sulfonate

3. A magnetic recording medium as described in Claim 1
wherein carbonic acid has been applied on the surface of the

magnetic layer or added into the magnetic layer.

4. A magnetic recording medium as described in Claim 1
wherein the magnetic layer is produced after a magnetic paint
mainly cémposed of a ferromagnetic powder and a binder has been

applied on the médium, and the compbund is a salt produced after

reaction with an organic acid.

3

5. A magnetic recording medium as described in Claim 4
wherein the compound is at least one chosen from the organic
acid salts of bipyridine derivatives represented by following

Formula 5 and of phenanthrene derivatives represented by Formula
6:

. — e 5 3y o e
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169 groups, and alkyl, aryl and hetero cyclic aromatic groups which have
been substituted wth the foregoing groups.) 16. A magnetic
recordi ng nedium as described in daim9 wherein a backcoat is formed on
one surface of the non-nagnetic support opposite.to the surface where the
magnetic | ayer has been fornmed, and the antiseize agent has been applied

on the surface of the backcoat or addedlé to the backcoat. 17. A
cl eaning tape hol ding an antisei ze agent ntaining a conpound with a

pyri di ne sﬁgh%&gg g d two or nore ligand sites on its support. 18.
A cl eani ng ‘t'apeas degcribed in Caim17 wherein\he conpound is chosen

fromat |east one of /fol | ow ngekornul aegd3- 16: [ Formul a 13]

[err] (Rlerf]-Rerr] “n from hydrpgen and hal ogen at ons,
and hydroxyl , nityfo, easboxyl, , angmo, am de, and sulfonate
groups, and al kyl { aryl\and hg omat i c\ groups whi ch have been

substituted with the foregpag . yAay=pair of fwo adj acent

R | R*COO "

(where R19-R26 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and heterocyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two
adjaéent groups can form together an aromatic ring.

R* is chosen from alkyl group which ‘has -been substituted
with hydrogen or halogen atom, .or hydroxyl, nitro, carboxyl,
carbonyl, amino, amide, or sulfonate, group, aryl group which has
peen substituted with hydrogen or halogen atom, or hydroxyl,

nitro, carboxyl, carbonyl, amino, amide, or sulfonate group, and

«

alkyl group coupled with a heterocyclic aromatic group.)

6. A magnetic recording medium as described in Claiml
wherein the magnetic layer comprises a ferromagnetic metal film
which has a carbon film formed theré upon, and the antiseize

agent has been applied on the surface of the carbon film,
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170 groups can formtogether an aromatic ring. X is any one chosen from

hydroxi ne, Schiff base, ester, carboxylic acid, alcohol, amne, amde,
i m de and pol ar groups containing heterocyclic aromatic conpounds.)
[ Formul a 14] . [err]

(Rlerr]-Rerr] are chosen from hydrogen and hal ogen atons, and hydroxyl,
nitro, carboxyl, carbonyl, am no, am de 6 nd sul fonate groups, and al kyl,
aryl and heterocyclic aromatic groups M%ICh have been substituted with the

foregoi ng groups. @m air. of two ..adjacent grqups, .can,.formtogether an

aromatic ring. Y i é?{) eriC G§Cogigy Iﬂlglﬁéwr“] & ées[clagc%rbﬁgl a5 Uyt
wherein a backcoat is formed on one surface of the non-magnetic
support opposite to the surface where the magnetic layer has

been formed, and the antiseize agent has been applied on the

surface of the backcoat or added into the backcoat.

8.. A magnetic recording medium having at least a magnetic

layer formed on a non-magnetic support which is allowed to hold

ot

an antiseize agent containing a diketone compound.

9. A magnetic recording medium as described in Claim 8
wherein the compound is represented;by following- Formula 7 or 8:
{Formula 7]
R27
2 C‘H\"'/Rzg
O O

bl (R27-R2%9 are chosen from hydrogen and halogen atoms, and

hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
groups, and alkyl, aryl and hetero cyclic aromatic groups which

have been substituted with the foregoing groups.)

REPLACEMENT SHEET
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[err] . (Rerr]-Rerr] are chosen from hydrogen and hal ogen atons, and
hydroxyl, nitro, carboxyl, carbonyl, am no, am de, and sul fonate

171 groups, and al kyl, aryl and hetero cyclic aromatic groups which have
been substituted with the foregoing groups. Any pair of two adjacent

groups can formtogether an aromatic ring.) [ Formul a 16]
[err] (Rlerr]-Rerr] are chos%%'fron1hydrogen and hal ogen at ons,
and hydroxyl nitro, carboxyl carbonyl am no, am de, and sul fonate

groups, ryl and hetero cycllc aromati c groups which have been
gyg}ﬁlat hg for [

substitute egoi ng groups. Any pair of two adjacent groups can
form together anaroma ' : '

anti sei ze agent cont g

10. A magnetic recording medium as described in Claim 9.
wherein the magnetic layer is produced after a magnetic paint
mainly composed of a ferromagnetic powder and a binder has been
applied on the medium, and an antiseize agent containing the
compound represented by Formula 8 has ‘been applied on the

surface of the magnetic-layer or added into the magnetic layer.

11. A magnetic recording medium as described in Claim 9
wherein the magnetic layer is produced after a magnetic paint
mainly composed of a magnetic powder and a binder has been
applied on the medium, and a titanate coupling agent has been

applied on the surface of the magnetic layer or added into the

magnetic layer.

12. A magnetic recording medium as described in cClaim 11
wherein at least one chosen from amino group, phosphate ester

group, carboxylic acid ester group, acyl group, hydroxyl group,
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20. A cleaning tape as described in (aim19 wherein the
represented by follow ng Fornmula .17 or 18:

172 [Fornmula 17] [err] (R27-R29 are
chosen from hydrogen and hal ogen atons, and hydroxyl, nitro, carboxyl,
carbonyl, am no, am de, and sul fonate groups, and al kyl, aryl and hetero

cyclic aromatic groups which have been bstituted with the foregoing
gr oups. ormul a r
) [Formula 18] [135 ]

conmpound is

carbonyl group, and alkyl group has been introduced into the

titanate coupling agent.

13. A magnetic recording medium as described in Claim 9
wherein the magnetic layer is produced after a magnetic paint
mainly composed of a ferromagnetic powder and a binder has been
applied on the medium, and carboxylic acid has been épplied on

the surface of the magnetic layer or added into the magnetic
v
e layer.

14 . A magnetic recording medium as described in Claim 9
wherein the magnetic layer comprises a ferromagnetic metal film
which has a carbon film formed the reupon, and the antiseize

agent has been applied on.the surface of the carbon film.

15 . A magnetic recording medium as described in Claim 4
wherein the antiseize agent also contains at least a phosphor-

containing compound represented by one of following Formulae 9-

12:

{Formula 9]

R—0Q

31 N J—
R¥—0—P==0

R%%—0C

(R30-r32 are chosen from hydrogen and halogen atoms, and

hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
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169

groups, and alkyl, aryl and hetero cyclic aromatic groups which

have been substituted with the foregoing groups.)

16. A magnetic recording medium as described in Claim 9
wherein a backcoat is formed on one surface of the non-magnetic
support opposite to the surface where the magnetic layer has
been formed, and the antiseize agent hés been applied on the

surface of the backcoat or added into the backcoat.

17. A cleaning tape holding an antiseize agent containing a

compound with a pyridine skeleton and two or more ligand sites

on its support.

18. A cleaning tapé as described in Claim 17 wherein the

compound is chosen from at least one of following Formulae 13-

16:

(Formula 13]

RZ
R A R'
X
///
R* N X

(R1-R4 are chosen from hydrogen and halogen atoms, and hydroxyl,

nitro, carboxyl, carbonyl, amino, amide, and sulfonate groups,

and alkyl, aryl and heterocyclic aromatic groups which have been

substituted with the foregoing groups. Any pair of two adjacent
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171

groups, and alkyl, aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an aromatic ring.)

[Formula 16)

(R19-r26 are chosen from hydrogen and halogen atoms, and
hydroxyl, nitro, carboxyl, carbonyl, amino, amide, and sulfonate
qroups; and alkxl; aryl and hetero cyclic aromatic groups which
have been substituted with the foregoing groups. Any pair of two

adjacent groups can form together an,aromatic ring.)

19. A cleaning tape holding an antiseize agent containing a

diketone compound on its support.

20, A cleaning tape as described in Clainm 19 wherein the

compound is represented by following Formula 17 or 18:

R )




