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recovered pigments are dried in a vacuum. The process
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discl osed in DE-A 33 41 608. According to this publication, magneti c
tape wastes are finely shredded, after which the 35 nmagnetic |ayer and the

substrate are del am nated i n agueous al kal i ne solution and the nmagnetic
powder arat ed fromthe substrate by stirring at high speed.
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by treatment W an aCIo apanese 'a en AppTTcatTon U52-050 (1983)
descri bes the use of a sol vent m xt ure conprising phenol- [sic] and

t etrachl or oet hane for del am nati on of the magnetic |ayer. 15

US- A-5, 246,503 discloses a delamnation solution for ink  coatings
whi ch consi sts of organic solvent, water, thickener and wetting agent,
where in addition the coating has to be renmoved mechanically by

scrat chi ng. 20 If it is intended to delaninate the pigmented binder

| ayer and the substrate and the aimis to recover the useful materials,
in particular the pignment and the polyethyl ene terephthal ate, the PET

filmshould as far as possible not be chemcally
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degraded or attacked. If, on the other Hais SHEEYHAS BERNbS 25 crossli nked
I n”the magnetic |ayer are used, as descr}i bed, REBI[ACED exanpl e, in European

Pat ent - 0, 099, 533, as binders, the - pr'acesses UeSCri beg ghowe73/&2ke the
most part unsuccessf ul or give unsatisfactory results with regard to
separation, del am nati on and recovery. 30 DE- A 43 30 839 of the
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appl i cant describes a process for recqvery as in_the abovenent o) ed
appl i cat B8, Procqsr% PPﬁeI'-SP chdbPed pEFFOVeFedt by |rﬁe%n§oI°|§t
consi sti pgoekspot assi um salt of polyunsaturated fatty acids, 15 one or
nore organi ¢ solvents and/or water wth nechani cal action and
thereafter the detached magnetic powder being separated fromthe
subst5 at @nbyewasiti rypanrs ,sethéd | ngpbdit goewth of the information industry

has resulted in extensive consumption of large amounts of
printing plates, photographic films and magnetic storage
media, such as computer tapes, audio tapes, video tapes and
floppy disks. In particular, magnetic tapes and floppy disks
20 which have, for example, polyethylene terephthalate as the
substrate have been produced in growing amounts in recent
years, owing to their excellent magnetic and mechanical
properties. In general, residues and wastes of such storage
media occur in large amounts in the production and during use
25 by the end users. At present, such wastes are disposed of by
depositing them with the domestic waste in sanitary landfills
or incinerating them in incineration furnaces. From the point
of view of waste reduction and the recovery of useful
materials, full utilization of such wastes is an outstanding

30 requirement.

A process of the generic type stated at the outset is
disclosed in DE-A 33 41 608. According to this publication,
magnetic tape wastes are finely shredded, after which the
35 magnetic layer and the substrate are delaminated in aqueous
alkaline solution and the magnetic powder is then separated
from the substrate by stirring at high speed. This process
requires a very complicated bulky apparatus and a large amount
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& magnetic separator. This process, too, require

el evat ed
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tehperatures in the range of 60 - 95[err]C, c=pH§m$NEEkﬁ&% I ed out as
a batch process and thus does not peynit reﬁuﬁﬁﬁﬁig | arge anmounts of
coated filnms to be treated in an economi ca TUm nmanner . It

I ss an object of the present invention to provide a process 25 of the

generit 8¥p%n%tr'§tfd intbe tol¢ seteybrhedt CaRqlgdCaiistedbe hedtied ato ratom
tenperature treatment solution being recovered and it being

possi bl e 965Fe89cFe the raw material s fromlarge anobunts of coated
filmns. 30 We have found that this object is achieved by a one-stage or
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t he pate s the I'nventi on are eV|dent from
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flow m x cocur rent
10 describe separation by treatment w1th an acid. Japanese Patent

Application 054 050 (1983) describes the use of a solvent
mixture comprising phenol- [sic] and tetrachloroethane for
delamination of the magnetic layer.

15 US-A-5,246,503 discloses a delamination solution for ink'
coatings which consists of organic solvent, water, thickener
and wetting agent, where in addition the coating has to be
removed mechanically by scratching.

20 If it is intended to delaminate the pigmented binder layer and
the substrate and the aim is to recover the useful materials,
in particular the pigment and the polyethylene terephthalate,
the PET film should as far as possible not be chemically
degraded or attacked. If, on the other hand, polyurethanes

25 crosslinked in the magnetic layer are used, as_described, for
example, in European Patent 0,099,533, as binders, the
processes described above are for the most part unsuccessful
or give unsatisfactory results with regard to separation,
delamination and recovery.

30
DE-A 43 30 839 of the same applicant describes a process for
recovering raw materials from magnetic recording media, in
which the latter in finely chopped form are treated in organic
solvents, an acid which is soluble therein and alcohols or

35 thioalcohols and, if required, surfactants at elevated
temperatures, the magnetic layer delaminated in this manner
being separated from the substrate by a washing process, and
thereafter both the finely chopped substrate wastes and the
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X0 Figure 4 shows a section through a three-stage flow m xer

based on the decanter principle. First f the nove
process will be described wi th refefence T@@tiﬁgﬁo é@ EIS enbodi nment
b.eing carried out 15 for delam nation of thejfil 'TE nnbrculations I,

: and [l The product (12) to be delam nated, for exanple a
prl nted gig net160§i&iaerxeCBéﬂhgg deEdEdm T!ible'e%eratiﬁignleaﬂzutrépeoﬂr thi20

phot hic f h t | | f_d

Dot or anbyopess. Leo Uiat | DR @t Groveisf tnd’ eRfvbREFRane it o
to smal | apeowWeawdd civyt | hgddodysishilh the | statpdr atrehtment t mediamyer
shreds in %réggaggtgé el ¥bhe ¢ ﬁ¥W{Egr§ 3 éﬁo eg ofUkhe p dm%éthyfénéﬁw

cycl one P ar at I ons are cent rif uga orces 1's
used %as taeephthebp'aea sitxatige @s@arﬁppé shegigedd #t AetRred: The NS ¢

?I1r5) o flltj_i‘aﬁ_lrfalctﬁag (14) lbz &ﬁfdf:t?@ﬁﬁﬁib?iha ths p@ﬁ@ce@aneooffxﬂfll f an
er pur| jed an en own _awa The
shreds (Eﬁ?s?hemp%ﬁdég rEBnt§%ﬁ5P iy A {1 aﬁaear%l?? spxnékéfqr(nn
this by aadtsehammt apparta:teaste(d?)for mamyl Aomwtser img cegsiear atas ctBlevd or
exanpl e a_st ? feSQSErafz%R the first flow m xer (3) for del am nati on.
The del a8 venf is passed fromthe storage container (2) into
t hi st0 flow m xer. The container (2) is stirred by neans of a stirrer 35

(29). Th@eﬁﬁgﬁﬁwaheatseﬂp@sw Q" ighoTRifeak t&én@adﬁpﬁfcaﬁht de$@®t H5e Y
punmp (28) and may enter the flow m xer ‘_ﬁé LD JdToLE i)referably
two or nﬂr@rﬂﬁﬁ%ﬁsf?%0r3§ﬁyery as in a ovementlone applic ien,

the finely chopped wastes being treated in a solution
consisting of potassium salt of polyunsaturated fatty acids,
15 one or more organic solvents and/or water with mechanical
action and thereafter the detached magnetic ‘powder being
separated from the substrate by washing or settling out or in
a magnetic separator. This process, too, requires the use of
elevated temperatures in the range of 60 - 95°C, can only be
20 carried out as a batch process and thus does not permit
relatively large amounts of coated films to be treated in an

economically optimum manner.

It is an object of the present invention to provide a process
25 of the generic type stated at the outset which can be carried
out at room temperature, the treatment solution being
recovered and it being possible to recycle the raw materials

from large amounts of coated films.

30 We have found that this object is achieved by a one-stage or
multistage process and apparatus therefor having the features
stated in the patent claims. Further details of the invention
are evident from the figures and the description.

35 The present invention is described with reference to the

figures, in which
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"Eh_e l'iquid del am nation conposition is essentially the sanme _gs t hat
described in the abovenenti oned German Appl F“§ QQE Egs BEENG7 900. It

consists of one or nore organic surfactants 5 t herof, one or
more organi c solvents and/or water and, 5 If recﬂﬁ | yst.

The surfactant conpound may be, for exanple, a potassiumsalt of

pol yunsafygaied) ackHewé I bV dhrdatedfd SéeRlere Orabbfding &om »the e of
phosphat es; surfactants ang conp| exi ng agents 10 (tradenane Mikasol). The
surfactant may be PBRFENBriRBARLHPR: Suitable organic solvents

[ nclhu:je th- nﬁt hyl pyrrol i done, di met hyl f or mam de, di nmet hyl sul foxi de,
net hyl e erone di but.yl tetr r -

1, 4-di oxgﬁél,lre 5ac§¥’8ﬂ§, a1§ecc%lcqnoh€t§<€§1‘(5)%%, a ?El)qlr%te%%,rt%fg%y?{ebr}leb,le c lolreo orm
but yl5l ycol , efhowghyser basedt oyl the geevrrent pringiRdeene

chgoride, o trichl oroet hyl ene, isopropanol, nethanol, ethanol, butanone
and tetrachl oroethane and in particul ar nxtures thereof and m Xt ur es
with wat Bigupg 3 shg¥pc accﬁﬁﬁﬁm,t}%{l%‘lﬁg%sas%%"m a‘?%‘fblp%—t"éssﬁ%én
tert- butyl at eflotwhfixegoBased 8al theotocatbyht poiatbptetate  or

di et hyl am nopyri di ne, have proven particularly .useful catal ysts,
but o-butyl titanate and NaOH are also suitable as 25 additives. I n
addi10 onFifjurehdr sbeWactantseatdprbethseodghi i céhiriesasitage Llgpt Huixer
abovement i oned compaggRt sn thE dstantBalpeneipibe magnetic layer.
Exanpl es of suitable further surfactants are 38 hi gher fatty acids or oxo
al cohol s whi ch have been al koxyl at ed with ethyl ene oxide, propylene

OX: de ;)r Fb.ht%)ﬂ',emﬁlé)xéflﬁl@odﬁ@eml: ogthlet ha;geaur epsod:ellbker]vdzﬂ.ldibﬂ)edssdntiebéah t he
solvent s em or ex e C . C- 15. ox0_al cohol. d.with
et hyl ene"’g%El FofgFenss to R[RILG bsﬂ’?ﬁn%‘??@ﬁfgg g%&\?? V\h(ggrglgsﬁ& odt

subst&nt ifalrl Welantination alfkatheefibmgein three circulations I, II and
IITI.

The product (12) to be delaminated, for example a printed or
coated recording medium, such as a magnetic tape or a
20 photographic film, is chopped into 'small pieces of defined
length, preferably 0.5 - 10 cm, in a cutter mill (13).
Comminution gives rise to small amounts of cutting dust, which
is separated from the larger shreds in a separator (14)
downstream of the cutter' mill. A gas cyclone in which
25 separations are effected by centrifugal forces is used as the
separator in the example according to Figure 1. The exit air
from the cyclone (14) is extracted via a pipe by means of a
fan (15) and a filter (16), purified and then blown away as
waste air. The shreds (12) then enter a storage container (1)
30 and are transported from this by a discharge apparatus (17)
and a metering apparatus (18), for example a star feeder, into
the first flow mixer (3) for delamination. The delamination
solvent is passed from the storage container (2) into this
flow mixer. The container (2) is stirred by means of a stirrer
35 (29). The delamination composition is metered by means of a
metering pump (28) and may enter the flow mixer (3) at one or

more, preferably two or more, points (30, 31).
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-6- The flow m xer (3) is notor-operated and contains, inits

interior, blades for mxing shreds 4ngy '
conpositions. In order to increase the gh_r ou ghpﬁ'ﬂ?ﬂggy %@I install ed

hori zontally or wth an inclination of -80ferr] prejerably from
5[err] to 45[err], in the direction of flow. As wi I be evident from

the subsgg?e@& 56”35§§m159€1bﬂrEB&BQHEtEbﬂels es%EnEHQlHM Rhehrbde s in
gener al M nat es normal room EBE&% ure. The throu hp&;t 44 me

i s det er Bhakd Q%?ct’:ﬁ@egpe’é'ﬂ Bhe abotvﬁé‘ef‘lt&\ﬁn mary ApRtAdtt t he
treat menp7t 6901331 atryr ecorddhi stde offhr onighitt méreolomjmmdsuh@aahanhs ofr

I nt roduced ta be del a a The n er,
prefer abfs %?‘85ﬁ1°lfé Fat € %‘u‘? 5&33% go islg}ﬁggetggggg?o vgheg]ﬁo%rﬁ ng
poi nt5 of 1tfheet1ua]ued, medcatmlyst5 The del am nated shreds (12') then

Q

enter a separation apparatus, for exanple a transport sieve (4), from
whi ch the sol vent is passed throu h a gl pe intg the settli ng, tanklth)
The exceZbessurdactant; SORPRA M bee FPFsEXAMBRSH RePqifSsIum 39

filter (32 p@:]l@@n%latt(ﬁfr&tfelﬂl adialik (im il ofiam®r sopt pesap?0 oxl ot hbsic)

settling_tank, the pi he

result of grXFEERi Sl pgS?EESE% ne?‘gé@g&émtgO%%({]gcoggleﬁgﬂggﬁés%%% o -
settl® dtradeheme Mukaspd®) b>The surfiaatant (WFYo}’ea %%ﬂrc nrqné+°dllcrhe
solvent is punped out of the settling tank by neans of a purrp (19) and

fed to a 25 separation means (20) for  separation
solid Suitekpénento¥garfis SQHAES g -H}Eif YRS | olﬂe‘“etli%JePg ??ibl %“Fh
Centr'fuaahetia%%mmainﬁa@ V\Biﬁéthyhe s@pﬁdﬂdec,onm@wyus eghgl ketoreycled
to the set I|n tank (5 heth d i d_nediu S 4 f ed agggtghga
pi pe to CREYEVst sHHRRA FﬁFﬁ yag ¥ur§8’30 #at 1A s wa§ "2 Conpl et e
cycl®5 (lkydahexaemnashi etzeliuelhé xylregsss sachl osefiaray | onb@tyltmbysolr d
Conponente%h%\él%lcsq_ be  oenghfectedcbpathe sol vgaingoohai ner éRloride,
trichloroethylene, isopropanol, methanol, ethanol, butanone
and tetrachloroethane and in particular mixtures thereof and
mixtures with water.
20 .
Basic compounds, such as sodium methylate, potassium tert-
butylate, the sodium salt  of ethyl oxaloacetate or
dimethylaminopyridine, have proven particularly useful
catalysts, but o-butyl titanate and NaOH are also suitable as
25 additives.

In addition, further surfactants may be used, in combination
with the abovementioned components, for delamination of the
magnetic layer. Examples of suitable further surfactants are
30 higher fatty acids or oxo alcohols which have been alkoxylated
with ethylene oxide, propylene oxide or butylene oxide, so
that they are soluble or dispersible in the solvent system,
for example C-13 or C-15 oxo alcohol ethoxylated with ethylene
oxide.
35 _
The composition described above works substantially in the

alkaline range.
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Since the conposition of the del am nation nmedi um may change 35 during
treatnent of the filmshreds, the storage container is connected to a
regul ation apparatus which is not showygand serves for potential
measur enent or conductivity measurenent and which nonitors the
conmposition of the returning solution '

-7- 7 7h@ntkidw nﬁﬁs‘c%%ar Y3f9$lsorﬁ§tbbeo§8§a{:éd C‘é}{H)O%bhft%ﬂnlsy agdi s
one or nopre substances, de] am nat.,i on, conp n once

agai n eniBEefherci rc‘&?-%?l?%n (?7r IS"’F’fn%oer?ré?eed%e ckat |d;enla61flrlahelcm | m
shreds hasmpesptiachsevdan ordern tdi sntireasecitheul @iraunghmit t hitsaay there

the S“bs”a{r]?%adpgﬁxf 1‘__=°ry, 214y S 61PRl Y| £ReL AL Pl habd! e 9drayi ng

Yean be T&a et'erm ned vi sual
i nspekct i ppeferabayyfironl &est% 45he fn| rﬁ%r‘écfseq@am) ?EafhPHy 7S t'fell

L1 anspor f,oSickM@ e ffmdtﬁéelsﬁb%'é@u%tte%ﬁﬁnﬁf@s fi ﬂﬁé throug@pluendimethi ch
is described in nore detajl further belo the film shreds
are fed P& ih&edédd (ﬁhrr@lﬂsat%%rf-qlgeneraj\évoﬁsﬁg’f’l H‘@n&?eé égcml‘fa\lovf
(6), fwgl @Embé_&gtb@es?}melﬁhde&ggpuas ttile fiisr sletereminbae Hyi |thes hapssisd (dﬂ )
are fe ow m xer I

tRep b for mikelr, BeS ipsdafalushyl ol R-03RhEARO VRl ADRNL,

wat er , PSs&d2cireti t g, are
one 10 nbhe p.tdmrm.tghplurt @tfhesolrwpewsd the ameanﬁemf |J§1tt11m‘luced sHmeeds

Lhat deserl hod Il e, ! eheC U AA Gllend Nk Eakaal 84S fddarubigh

have been puri |s manner and from ri. of
adheri ngrﬁpgrre?ﬁm@?r%‘i-lh’ﬂ%r buds| Ba¥s 2150 hhge b’é‘éﬁe?'%%v&i’ tﬁgﬁ 5?1‘?’94'1%9
second t paAKRObE Eheveighdid mBaium. excess solvent fromthe second flow
m xer and the transport
15 The delaminated shreds (127) then enter a separation
apparatus, for example a transport sieve (4), from which the
solvent is passed through a pipe into the settling tank (3).
The excess solvent filtered off from the first flow mixer (3)
via a filter (32) also enters this tank via one or more pipes.
.20 In the settling tank, the pigments detached from the coating
can collect as a result of gravitational force, magnetic
pigments being caused to settle out, for example, by
attraction by a magnetic field. The solvent is pumped out of
the settling tank by means of a pump (19) and fed to a
25 separation means (20) for separation of 1liquid and solid
components, for example a hydrocyclone operating with
centrifugal force, from which the solid components are
recycled to the settling tank (5) while the liquid medium is
fed again via a pipe to the first solvent container (2), so
30 that in this way a complete cycle (I) has been achieved. If
necessary, separation of the solid components may also be
effected in the solvent container (2).

Since the composition of the delamination medium may change
35 during treatment of the film shreds, the storage container is
connected to a regulation apparatus which is not shown and
serves for potential measurement or conductivity measurement
and which monitors the composition of the returning solution



si eve enters a second settling tank (8), which has the same 25 purpose as
the first settling tank and from whi ch the sol vent or solvent m xture

is recycled by nmeans of a punp (21) and; a second separation apparat us
(22) to the circulation, so that it is suitable for further use in the
seconq flow m xer (6). | f necessary, an internediate buffer tank (not
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into a tbandonce cagainoentér , tB& chnsukation ofIl. conveyor belt (9) on which
the filmshreds are washed or sprayed with water jets or solvent. This
medi um passes via a third settling tank (10), for_settling out,
r enaitni ngf sobingtlesei dedsmiaagiena of Fekmsshpegsi hpg Reen achieved
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e (11). The. finall uri fied and | am . nated film shreds
(12''") ’E‘ﬁg§r5alobtfzﬁrne?ix%ﬂl%l? e&@%&gaﬁﬁpﬁgﬂpﬁﬁ%@qﬁbﬂ% ragagln@%}fe
t heln régaekydmgdEidyi,n ahiichl ¢£6) bendréadibl yy ded@rimdnedpl byt ivisual
-aggl oner at or { er e hr ht.,.l.n iy edor « fOT
their fu?’?ﬁ%?élglﬁ%%nggdaﬁggg@xc%g tgﬁgg?etgg\?etrfg’&hgglhg%%ﬁ;tg& f)i I%ﬁrﬁeﬁagg can
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Otherwise, the film shreds are fed to a second circulation II,
consisting of a second flow mixer (6), which has the same
15 design as the first one. The film shreds (12’) are fed to said
flow mixer, in a mixture of organic solvent and/or water,
which comes from a closed-circuit pipe, are also metered in at
one or more points. In other respects, the treatment is the
same as that described for the first circulation. The f£film
20 shreds (12”) which have been purified in this manner and from
which the major part of adhering pigment or binder residues
have been removed then enter a second transport sieve (7). The
excess solvent from the second flow mixer and the transport
sieve enters a second settling tank (8), which has the same
25 purpose as the first settling tank and from which the solvent
or solvent mixture is recycled by means of a pump (21) and a
second separation apparatus (22) to the circulation, so that
it is suitable for further use in the second flow mixer (6).
If necessary, an intermediate buffer tank (not shown) can be
30 included, similarly to the first circulation.

If this wash/purification apparatus too fails to provide
sufficient purity of the film shreds, the latter pass from the
second transport sieve (7) into a third circulation III,
35 consisting of a conveyor belt (9) on which the film shreds are
washed or sprayed with water jets or solvent. This medium
passes via a third settling tank (10), for settling out

remaining solid residues, and via a pump means (23) into a
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in the following manner:

- Reuse as end product, for example in the case of
polyethylene terephthalate as raw material ' for the
production of fibers, films, nonwovens, geotextiles or
other shaped plastics articles.

- Reuse as raw material, for example in the case of
polyethylene terephthalate

o by partial glycolysis and use of the resulting
product as a polyol for polyurethane preparation,
for example rigid foam

e} by complete glycolysis/methanolysis and use of the
resulting product as raw material for further
polyester synthesis.

The washed-out pigments obtained from the settling tanks (5,
8, 10), for example colored pigments or magnetic powder, are
freed from the solvent, dried under reduced pressure and

reused.

The pigments can be dried by solvent treatment in sﬁperheated
vapor form, which may avoid agglomeration. Drying of the
pigments is carried out, for example, in a paddle dryer in
which the pigments are thoroughly mixed with application of
heat and reduced pressure.



so that the liquid treatment nedia or delamnation 5

conpositions, which in the exanple of Figure 1 are fed in three
separate circulations to single-stage 9flom1n1xers or wash units, in
this case enter in succession into a single flow m xer consisting of a
plurality of chanbers, but the remai ning parts of the particular
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wi t hL@ hebki exashigdasi shblwe in Fdgneetlen of flow by neans of the bl ades.
The cross-section of 30 this first chanber narrows conically in the

transport direction. By neans of additional circular baffles (47
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hence theitagqui rene i AR tyy OmesisLdotr GAldENE GAIltistdife fadwushiger The
i nfl ow rerg:hon grow d%d Wt h 1 t he 3; abovigrrentioned feed _screw may
ef fect pHPEFR cQPSistsri SRToP*XamMPlEnOf LPFRE. ShEIFS Par PRBFRGFE evi dent
from%igure 2, the flow m xer i s double-walled, a perforated bl ade (46)
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Stage 2: Delamination and washing

Stage 3: Washing

20 Figure 2 shows a three-stage double-walled flow mixer which is
inclined at an angle of about 15° in the direction of flow. A
continuous stirring shaft (59) which has a feed screw (42) in
the inflow region (43) of the film shreds and is provided with
blades (45) in the other three chambers (56, 57, 58) is driven

25 by means of a motor (41). Similarly to the first circulation
in Figure 1, the first delamination composition enters the
first chamber (56) of the three-stage flow mixer through the
feed (44) and is thoroughly mixed with the film shreds in the
direction of flow by means of the blades. The cross-section of

30 this first chamber narrows conically in the transport
direction. By means of additional «circular baffles (47)
installed in the chambers, the residence time of the film
shreds and hence the required intensity of shred treatment can
be adjusted. The inflow region provided with the

35 abovementioned feed screw may effect partial dissolution of
the coating. As is furthermore evident from Figure 2, the flow
mixer is double-walled, a perforated blade (46) as an inner
jacket having a conical shape like the outer jacket being



-= 10 - arranged coaxially thereto. OMng to the centrifugal forces
geherated by the bl ades (45), the coating is separated off with the
sol vent stream through the perforated klpade and di scharged t hrough the
arifice (48) at the end of the first 5 chanber. The filmshreds then
enter the second chanber (57), which is designed simlarly to the first
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sol vent shdmbee.water and are |i kew se fed with the del anm nati on nedi um
in the direction of flow of the shreds The shreds then enter an end
chanber which is provided with a schar fice (5 and .i,n whjch a
di schar g&hBl dde™ shyegds EBﬁﬂe@P&&rt§ QKP%ﬁ qlﬁ a@ﬂﬁft‘é?)anﬂﬂkﬁﬁLl§aid
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After dis s fromthe m xer, descrlbed t he elan1nated
film shr é’é§h§|de ‘1’%11?1% hHPtFFea&féd58§V8§§cr S Lo L apb9e circulatgion, &L

shows a frhew sboesmavit Ldhéd kekendsearid t bheedstdi@gmbers, too, are each
provided with feed orifices (49, 51) and discharge orifices
15 (50, 52) for the solvent and the water and are likewise fed
with the delamination medium in the direction of flow of the
shreds. The shreds then enter an end chamber which is provided
with a discharge orifice (54) and in which a discharge blade
(53) connected to the stirring shaft is arranged. Said blade
20 may be in the form of, for example, a rake or perforated plate
in order to minimize solvent diSchérge.

Separation apparatuses (55), for example in the form of
perforated disks, may be present between the individual

25 chambers (56, 57, 58) in order to regulate the flow of solvent
and shreds into the next chamber in each case.

After discharge of the shreds from the mixer described, the
delaminated film shreds are further treated as described
30 above.

Figure 3 shows a flow mixer which is likewise a three-stage
and double-walled mixer and has the same design as that shown
in Figure 2, except that the delamination compositions or
35 solvents and detergents are introduced countercurrent through
the feeds (44, 49, b51) which are arranged in the three
chambers (56, 57, 58) and in each case at the end of each
chamber, and the liquid laden with delamination sludge is then



and doubl e-wal | ed m xer and has the sane design as that shown in Figure
2,  except that the delam nation conpositions or 35 solvents and detergents
are introduced countercurrent through 14 _the feeds (44, 49, 51) which are

arranged in the three chanbers (56, 57, 58) and in each case at the end
of- each chanmber, and the liquid | aden with del am nation sl udge is then
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The novel process |s scribed below with reference to the net
tape to o&ifdcesi-naffd®ds pdesardbed efidh RixcH, t°9@st+?ctﬁﬁg?%ﬁ?% 3.

operated in horizontal arrangement.

15 Further arrangements of a flow mixer of similar design are of
course also possible. For example, the flow mixer may consist
only of two chambers while circulation III according to
Figure 1 is retained unchanged. If required, more than three
chambers for delamination of the coating of the film shreds

20 are also possible.

The novel process is described below with reference to the
magnetic tape to be delaminated, but the invention is not
restricted thereto.

25
The film shreds were finely chopped magnetic tape material,
consisting of a commercially -available PET substrate film
coated with a magnetic dispersion having the following
composition
30 ‘ .
_ Parts by weight
Finely divided acicular CrO; 11
High molecular polyurethane 1.6
Vinyl copolymer VAGH 0.6
Lubricant 0.04
Dispersant 0.2
Crosslinked polyisocyanate 0.4

Solvent 23



25 The fil mshreds were finely chopped magnetic tape material,

consisting of a comercially available PET substrate film coat ed
with a magnetic dispersion having ibhe follow ng conposition 30
Rarts by wei ght Finely divided aci cuI ar CJderr] - 11 Hi gh
nol ecul ar pol yur et hane 1.6 Vi nyl copol ymer VAGH

0.6 ° +nbrigdBpersion was cast on a nonmagnetﬂc0415 pB' Spﬂ-riaﬂnt
0.2 Crossl i nked pol¥ g Ma-{la% §__ ek

23 polyethylene te thalate substraEg having aTI‘ngla’igs ckiess o

cast onofa3.sonmeghet meankS of ear]qonvtemtolonal eot yas gn eneatcerepmhﬁl ate
subst r at §ﬁ aying caal%rrydeq:%i hi gk ssubj ecg:fed3 Seherrd m Qﬁbgga gef i eat

conventi Feext r7si%h coa , calendere ect ed
to & stbsatment. Feat the tpmmon f Yidepr bapetr i SheofCot@®eo Fiaks the
coated flLpg slltV‘@.rrlQ:osmaIlf rﬁrfbkhadlidtmh(w 2“7 hemf 1iA7 tH8 ldhditudinal
Iongltudlnal direction. Exanpl e A solution of 18 kg of
soft soaPiffCHB°Rg of net hanol was prepared in astirred kettle; 500 kg
of a 1.1 tetra- hydr of ur an/ di oxane m xture were added to the sol ution.
1.51 Ex of _15%,strength aqueous NaCH sol ution were added as the 15

cat al yst. ?ﬁ@ e?anination solution thus prepared was fed to a flow

m xek0 whi ch was inclined at 15[err] in the flow direction, had a vol une

of 40 1, scaui@ivicsh Vaki a4 kgoRNi §9r8NGoap in 96 kg of methanol was
prepared in a stirred kettle; 500 kg of a 1:1 tetra-
hydrofuran/dioxane mixture were added to the solution. 1.5 1
of 15% strength aqueous NaOH solution were added as the
15 catalyst. The delamination solution thus prepared was fed to a
flow mixer which was inclined at 15° in the flow direction,
had a volume of 40 1, contained various loosening and
compaction zones and was equipped with mixing blades which
were operated at 1000 rpm, the- solvent flow rate being
20 12 1/min. At the same time, film shreds were metered into the
flow mixer at a rate of 1 kg/min. The f£film shreds had an
average length of 3 cm. The arrangment was otherwise as shown

in Figure 1.

25 The treatment composition in the second circulation was a 1:1
tetrahydrofuran/dioxane mixture and that in the third
circulation was tap water, which was sprayed on at 0.3 bar.
The average residence times in the first and second flow
mixers were each 2.5 minutes at room temperature. Thereafter,

30 the film shreds had been completely delaminated except for a

few microscopically small pigment points.
Example 2
35 The procedure was as in Example 1, except that the solvent

flow rate was 27 1l/min in the first circulation. In this case,
the average residence time of the film shreds in the first



conpaction zones and was equi pped with m xi ng bl ades which wer e
operated at 1000 rpm the solvent flowrate being 20 12 1/mn. At the sane

time, filmshreds were netered into th _ flowmxer at a rate of 1
kg/min. The filmshreds had an average length of 3 cm The arrangnent
was ot herw se as shown in Figure 1. 25 The treatnent conposition in
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10 Example 1.

Example 4

The procedure was as in Example 3, except that the treatment

15 temperature in the first mixer was brought to 60°C.
Thereafter, the product quality achieved was the same as that
in the preceding examples, with an average residence time of
2.5 minutes in the first mixer.

20 Example 5

The procedure was as in Example 1, except that, in the first
treatment medium, the  soft soap was replaced by the same
amount of Mukasol®. After an average residence time of

25 3 minutes in the first mixer, the product quality of the film
shreds was the same as that achieved in the preceding
experiments.

Example 6
30
The three delamination solutions in the £first, second and
third circulations were as described in Example 1, except that
a three-stage flow mixer based on the countercurrent principle
as shown in Figure 3 was used, said mixture being arranged
35 horizontally and its first, second and third chambers each
having a volume of 20 1. 5 kg/min of film shreds were fed to
the mixer, and 50 1/min of the first delamination solution
were fed through the first inlet, 10 1 of solvent laden with



5.mnutes in order to achieve the sane product qtjality as in 10 Exanple 1.

Exanple 4 The procedure was as in Exanple 3, except that the
treatnent 15 tenperature in the first_mxer was brought to

60[err] C Thereafter, the product ¢quality achieved was the same as that
in-the precedi ng exanples, wth an average residence tinme of 2.5
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t hat EE%Q stage flow m xer based on the countercurrent principle

as shown®n igure 3 was used, said m xture being arranged 35 horizontally
and its first, second and third chambers each having a vol une of 20 1.

5 kg/ m I’lc@inpfalrlalflls;lér @;&ampqee fed to the mxer, and 50 1/mn of the
2;{32n36| g;g?ﬁéﬂ16¥2l%as as 1n“%&%n&ﬁq througgeé etBEEskﬂéﬂé%ft]éképOf

10 was omitted. No delamination could be achieved even when the

residence time of the film shreds in the first mixer was

increased to 15 minutes.

The product | quality of the recovered polyethylene
15 terephthalate was determined by measuring the residual
chromium content and the solution viscosity (cf. Table). The

color number may also be stated for determining the product

quality.
20 Table
Delamination® Cr content [ppm]P Nspez [ML/g]°
Example 1 1 | 25 66
Example 2 1 25 66
Example 3 2 30 67
Example 4 1 25 64
Example 5 2 25 66
Example 6 1 20 66
Comparative Ex. 4 - 60

8 Delamination result

25 The result of the delamination was assessed qualitatively by
visual inspection. The frequency of undetached layer residues,
which in the case of the magnetic tapes were detectable as
black points on the film, was assessed. Rating 1 was awarded
if no film shred out of at least 20 film shreds examined by



-2 14 - the coating energing fromthe first outlet. The feed in the
second chanber -was 10 1/mn and the discharge was 50 1/mn; in t he
third chanber, the feed of water was 50, 1/ mn and the di scharge 45
l¥mn. Here too conpl ete del am natlon]a d 5 separation of the coating
resi dues of the filmshreds were achi eved. Conpar at i ve Exanpl e
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color5nunber nay also be stated for determ ning the product quality.

20 Table Del am nationa Cr content [ppnj[err]

[err] [ni,Sf[S?Pfent Exanple 1 1 25

66 Exanpl e 2 1 25 66 Exanpl e
25 The C%é4content of|3Qhe delaminatdd film PsWHds 4serves as 1
66 S(Vérﬂﬁn(f% of in%)iasq.‘%l%:LSresidues of éba magnetic la%%r on the

Conpaoat ifiddrEx. It was 4determined by atomic emissiofi0 spectroscopy, in

DE|am'“ﬂéé¥hr§§¥étusing at least four samples. The Cr content should
not be more than 100 ppm and should ideally be 1less than
40 ppm or, even better, not present at all.

15 € Specific viscosity

By measuring the specific solution viscosity, it was
demonstrated that the molecular weight of the PET film
material is not adversely affected by the delamination

20 treatment. Samples of the delaminated film shreds were
dissolved in the phenol/o-dichlorobenzene (1:1, w/w), the
relative solution viscosity of these solutions was determined
in an Ubbelohde capillary viscometer and the specific solution
viscosity was calculated. The concentration of these solutions

25 was 0.5 g of polymer per 100 ml of solution; the measurement
temperature was 25.0°C. For comparison, the specific solution
viscosity of the uncoated and untreated film material was
determined. It was 66 ml/g for the PET film used. The specific
solution viscosity should deviate by less than 10%, in

30 particular by not more than 4%, from that of the uncoated PET
film.

Similar delamination results were obtained when polyethylene
naphthalate or cellulose acetate was used as the substrate

35 material or a photographic coating was to be removed instead
of the magnetic coating. It was also possible to delaminate
printing plates, pigment-free coatings and printed
polyethylene terephthalate films.



26 The-resutt—of the delam nation was assessed qualitatively by vi sual

i nSpect i OBM“H'@%EM undet ached | ayer residues, which in the
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rating 3 the |ayer residues are even nore frequent. Rating 4 denotes
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ppm or, even better, "not present at” afl. 15 rr] Specific viscosit
By nmeasuringcreRéliskedi pirc ungnassldmked a1y matrix,ghe substrate

demonstrated fphgeriBe MEHECULAr reRiudted)l the PEJmEhtE) bein®pt es¢ebetsdnot
adversely affected by trrl\%edel am Pat e] treat

20 nt. .Sanpl es_of the
del ami nat ed fP¥m g @ aﬁ!‘é»é& PEGLIR- ¢ WBeFRaRol -dﬁ%ﬁ-o‘?%%%%ﬁene
(1: 110w w), thee fedel Atdbme solfitnsn \stxomge y cohtahieees sdliti and wake

determ ned 4 hn 30,4906 ohde) GAPLA! ar eoHsSGATRIET 8Rd tdife SPRY fifiore

sol ution

surfactants or salts thereof, one oOr more organic
solvents or water, with or without the addition of basic
catalysts, from a second storage container (2) to a first
15 flow mixer (3), the film shreds then being separated from
the excess delamination solution and the solution being
. recycled to the second storage container (2) for settling

or after the solids suspended in it have settled out.

20 2. A process as claimed in claim 1, wherein the film shreds
(127) treated in the first circulation are fed to a
second flow mixer (6), to which a medium consisting of
solvent or water is metered, and then separated from said
medium, the solution Dbeing separated from solid

25 components and being recycled to the second flow mixer
(6).

3. A process as claimed in claim 1 or 2, wherein the’
delaminated film shreds (12’, 12”) arriving from the
30 first or second circulation are transferred to a wash
unit (9) and washed or sprayed there with a water or
solvent jet arriving from a circulation system (11), and
the treatment liquid is separated from solid components
and recycled to the circulation (11).
35
4. A process as claimed in any one of claims 1 to 3, wherein
the delaminated £film shreds '(12’, i2#, 12’''’) are
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v1 scosi ty was calcut-ated—The concentration of the
pol ynmer per 100 m o ution; the measur enent
25 O[err]C Mmm “‘i m‘t he speci f 9 sol uti on ViRECLACEY of tlhe
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15 7. Apparatus for carrying out a process as claimed in any of
claims 1 to 3, wherein the transport sieves (4, 7) are
provided for separating the delaminated film shreds (12',
12”#) from the excess treatment liquid.

20 B. Apparatus for carrying out a process as claimed in claims
1 and 2, wherein the first and second flow mixers (3, 6)
contain blades (45) driven in each of their interiors,
for thoroughly mixing the film shreds and the
delamination liquid.

25

9. Apparatus for carrying out a process as claimed in any of
claims 1 to 3, wherein the flow mixer contains a
plurality of chambers (56, 57, 58) which are connected to
one another and each of which is provided separately with

30 inlet and outlet orifices (44, 49, 51, 48, 50, 52) for
feeding and removing the delamination liquids.

10. Apparatus as claimed in claims 8 or 9, wherein the flow
mixer is inclined by 5 - 90° relative to the horizontal

35 in the transport direction.

11. Apparatus as claimed in claim 9, wherein the chambers

narrow conically in the direction of flow.
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the excess del am nation solution and the sol ution_being recycled to
the second st orage container (2) for settling THIS QHEETfHRS BEE sol i ds

suspended in i - 20 .. A progess claim
15 wheremthe““ﬁ“lm IH”“‘ (12]' treated 'nthe 're r*lrr*ul'ation

are fed to a * ¢ Lgetorkd fl ow m xer (6), to \/\hlcharredlumcon5|sting

of ) solvent or water is nmetered, and then separated from said
medium _the _solution being separ at ed from, solid 25 (o30) onent s
and bei nd-2recPPPEFaLYS hdSs €g€ﬂé“ Slgim 9, whexgin the chambars

process as @ontFEt mdton:-ldpenaﬂednrmm bhladesi (45)hand baffles (47)

del am nated fi m srér eg tr(;lel h1e2"f arrl ving fromthe 30 first or
second circul a0l SR e AT ATsTerr a6 a wash unit (9) and washed
or spbayed there with a water or solvent jet arriving froma
circul atiian syPachl ’as"‘nélalmed in &l eqf nﬁﬁgréhﬂwt@hel Sfp@p%ﬁkeﬁl

fromsolid conpbnents and recycl ed to the circulatiopn

4. A process B&S.c|if} ks i hrERYiohea88 2ERRF MECL tth(? Putfiertihl gxm‘Et he
del am nat ed béﬁﬁotﬂﬂé&hpléﬂés,(iﬁT fot2'seéparadfifig the coating froml7-

pressed, drleq__ red, mlled and then fed to a pl astic
aggl oner at or. érocess as clained in claiml1 and one or nore of
claitd 5 2to4 WhIChIS used for recovering raw materials from

magnet i ¢ yrECory ggih | 8] rbia«?{rﬁé&u'ﬁlr gR9MRt I, TWh@®ein each CYFi eheNY
of aPETfllm e substrate and a CrJerr
chambers (56, 57, 58) can be operated with delamination

composition cocurrent or countercurrent to the transport
direction of the film shreds.

15
15. Recovered raw film material derived from finely chopped
wastes of PET £film substrate provided with a CrOx-
containing magnetic coating or print by the process of
claim 1 or one or more of claims 1 to 5, wherein the Cr
20 content of the delaminated film sections is 1less than

100 ppm, in particular less than 40 ppm and the specific
solution viscosity  deviates by 1less than 10%, 1in
particular by not more than 4%, from that of the uncoated
and untreated PET film. '
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ceqtaining magneti c coating or print. 10 6. Apparatus for carrying out
a=process as clainmed in any of clains 1 to 3, wherein separation of

t he sol.uti onwarergiess . the water from solid conponents IS
effected by centrifugal action in a hydrocyclone ?ng’§EB"§4).
15° 7. . Apparatus for carrying out a process as clained in any of

claims 1 to 3, wherein the transport sieves (4, 7) are provi ded
for separating the delam nated filmshredga(12', 12") fromthe
excess treatnent |iquid. 20 8. Apparatus for carrying out a process as
claimed in clains 1 and 2, wherein the fir

m xers (3, 6) contain blades (45) drlveq&k

interiors, for thoroughly m xing t he

del ami nation liquid. 25 9. Apparatus for

clainmed in any of cl ai s to 3, whereis
plurality of chanbers (56, 57, 58) mhlch are conng
anot her and each of which is prOV|ded separ @
outlet orifices (44, 49, 51, 48, 50, 52) fo
the del amination |iquids. 10. Apparat
wherein the flow m xer is inclined
hori zontal 35 in the transport directi
claimed in claim9, wherein the chanbers

direction of flow
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- 18 - 12. Apparatus as claimed in claim9, wherein the chanbers

contain notor-operated (41) blades (45) and baffles (47) for
egul at i ng 06 o 5 13. Apparatus as clainmed in cl amﬂ”%ﬂiei n the
f1 ow m xer as, inits interior adjacent to the outer wa coaxi al
perforated plates (46) for separating the coating from the film
shreds. 10 ° 14. Apparatus as clained in claim9, wherein each of the
chanbers (56, 57, 58) can be operated wig/e del ani nati on conposition
cocurrent or countercurrent to the transport direction of the film
shreds. 15 15. Recoygred raw filmmaterial derived fromfinely chopped
wastes of PET film substyatggprovided with a Cqerr]- cont ai ni ng
magneti ¢ coati ng pri by the process of claiml1l or one or nore
of claims 1 j40 5, r t a 20 49 content of the delaninated film
sections is es -,“ <% 100 ppm{l n particgqf ar | ess than 40 ppm and
the specj 2 Al i n= TO ‘ d;aw atgs by less than le%
ticul arf by, - n romJihat t uncoat e
and untreagd PET fi = IT - SR % '5F
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