DEPOLYMERI SATI ON OF POLYAM DES ' ) The inventioﬁ?ﬁﬁfhﬂd?«f@-a
process for 5 depolynerising one or nore polyamdes in the presence
of: at |l east an aliphatic al cohol. Such a process iEOﬁlready
Known from US- A- 2,840, 606. This patgnt describes the depgigrgfisation
of nylon 6,6 in the presence of an al cohol and sodium 10 hydroxide, in
whi ch adi pi ¢ acid and hexanet hyl ene di am ne are forned.

The drawback of this process is that a very | arge anount of caustic is
required to enabl e the depol yneri sation reaction to proceed. Acid is
added 15 after the depol ymerisation. The adeIC acid that is

subsequently formed is th POLCMERISA S AMIDREGI red anounts of
causti ¢ and acid lead to | arge streams of maste salt, which is

di sadvant ageous for an i ndustrial process. 20 Pol yam des
(such as production wastike ﬁﬁventzonbfehatesrOceSSpﬂoéessabont 40 years

al ready. In I cular this takes plac o yam de producers and
ol yam de i bieoBbREraing | ang OF e, AelpduiSga fy the

r epr ocessi ng bgsatoleastnsﬁeagiggaex&ea1cb§@p,25 taklng place at car pet
producers' plants, too. ol ynerisati on of pol 1 des is relevant for
pol yami de products in g%“%?a? Z?ﬁspé?t§Eﬁ?%§Y|hn¥ rom USeAnf carpets

in which pol ygrrw@%@aveﬂ@fsrpateneraéséfmesIﬂnétaéwlyméri\séh@ﬁcone
increasingly 30 inmportant to reprocess carpet waste, b h |ndustr|al

carpet waste 2hdYhenss. ﬁa}ﬁeﬂhﬁdBFeﬁﬁﬂgﬁ 3R phgohol %@St%P }¥man

econ0n101@ﬁnn&yar&ﬂiaéy PRCRNSEn  A&ipic &A@ Ad ShéLsmeE Ry PoRé 0achi ng the
limts of thelT capacity. The connerC|aI feasibility of reprocessing
diamine are formed.

The drawback of this process is that a very
large amount of caustic is required to enable the
depolymerisation reaction to proceed. Acid is added

15 after the depolymerisation. The adipic acid that is
subsequently formed is then crystallised. These _
required amounts of caustic and acid lead to large
streams of waste salt, which is disadvantageous for an
industrial process.

20 Polyamides (such as production waste) have
been reprocessed for about 40 yearxs already. In
particular this takes place at polyamide producers' and
polyamide fibre spinners' plants. Over the past years
product reprocessing has to an increasing extent been

25 taking place at carpet producers' plants, too.
Depolymerisation of polyamides is relevant for
polyamide products in general and in particular in the
case of carpets in which polyamides have been
processed. In future, it will become increasingly

30 important to reprocess carpet waste, both industrial
carpet waste and the so-called post-consumer carpet
waste, in an economic manner, partly because the
dumping sites are approaching the limits of their
capacity. The commercial feasibility of reprocessing



2-° AE 8379 carpet waste is of course directly
dependent on the econom c/techni cal possibiliity of converting these
catpets' polyam de content into nononeric conponents t hat can be reused
for the polynerisation, preferably 5_dprectly, i.e. wthout
conversion reactions. There is therefore a need for further 1 nprovenent
of processes for reprocessing polyam de carpet waste. The
ai mof the invention is to provide a process t hat causes as few waste
streans as possible 10 and reover def 8Od S |6CtIVI£ towards the
1rect y

mononeri ¢ ccHPREN ARk phF i R ;se € conponent s

in the case @cforibd\ﬁl/techzﬁl@d.'e Wmmm@ﬂwmﬁtm@aﬂm&ecursors
"Precursors' are under #Y 0 be the cmeounds thaf 15 can be used to

prepare the GRFBRLR o m?EP@%ﬁﬁ%r?%ﬂp???E?s for
exanpl e am nenhLRREN Cbélctéhsécﬂ for ﬁﬁ@ WIMP&I(S Préper@pegursors are

for exang . hexanef hyl enge di am ne and adi pi c agi d. . This
aimis aehi SHKPSHLY hat - € hvDihemtl FYFHERPL FORYLEHIQRR FPACEIMPEng at nost
40 ol . ThebS| VS [t Rt SO NE 4 nddl® FOFDBirOhe FOIRPESvEmeNE (SEI N “the
polyan1de to be depol yrmerised. Preferably the anount is between 5 and
30 mol . % i @WQ#Q&E Fopcreperessing polyawide| carpet waste. This is
surprising in view of $he {8rtof NAe 1nvé£@l@ﬂpf§|wr§§$v{ gSusts without
excess catalyst, in this case sodi um hydroxide, i'n US-A-2,840,606 are

subst ant | | al |grw9erth¢erpau@es can| few gmek e cetxpams as peesihleodi um

hydr oxi ¢ é&gﬁ&{g%F r for use
as a cat aI yst ore or| cJam dd)ép%&%orous acl Y &ﬁﬂéiﬁgsphorl c acid,

‘boric acid, mnnqmnnxq:qnmnpnents of polyamides.
The monomeric components in the case of nylon

6 are caprolactam and caprolactam precursors.
'Precursors' are understood to be the compounds that

15 can be used to prepare the polyamides without having to
be converted first, for example amino caproic acid. In
the case of nylon 6,6 the precursors are for example
hexamethylene diamine and adipic acid.

This aim is achieved in that the

20 depolymerisation takes place using at most 40 mol.%
catalyst relative to the number of monomeric units in
the polyamide to be depolymerised. Preferably the
amount is between 5 and 30 mol.%, in particular between
10 and 20 mol.%.

25 This is surprising in view of the fact that
the experimental results without excess catalyst, in
this case sodium hydroxide, in US-A-2,840,606 are
substantially poorer than the results obtained with
excess sodium hydroxide. '

30 The following compounds are suitable for use
as a catalyst: phosphoric acid, phosphorous acid,
polyphosphoric acid, boric acid, sulphuric acid,

hydrochloric acid, ammonium salts of these acids or



hydrochl oric acid, ammonium salts of these acids or

-3 - - AE 8379 alkali (earth) netal salts of the

al cohol s nmenti oned bel ow. The amounts of catal yst used in
t he process according to the inventionh lead to good reactigg g849s 5
and the waste streans are substantially reduced. This inplies a

consi derable saving in the variable costs and the costs of reprocessing
t he waste-streans, considering the fact that a nore than equi nol ar

” of . : : . i< 10
Fequired i n UBIRATIpdeaghR Hechd pALFACBAERS alchBBaBomeatifRedt 1D |
an equi nol ar pedomt. of acid relative to the sodi um adi pate present in

order to recover the adi_pi ¢c_aci d_non [ open The
al cohol s that are suitaBP§ f@? g o °&§§§V§§e§§§§t3§nEP8a€FPSﬁs§re bot h
nmonoal cohol s apdordingotyathehdhventtibnllgad sbogsedpretecdbhnyrates 1-4 C
atonms. Ex | es .of ,sui tabl e nonoal cohal s_ar t.hanol t hgool , allyl

al cohol , t rt?8&t§PeaV83 8|?treamﬁaPFFc6P§F?9g36P33¥|EengFﬁs %@Pﬁanol

and/ or et hanoimpd@eshas copsidepabiengavingehial the variable?c84€s6a64d
because t hat dg;cribes t hat poorer results, Ioger nononer yields, are
obt ai ned wi t h"CBEhSAEES BEakFPEOCESSINg ﬁ%FyXFé RoPETERESet hyl ene gl ycol ,

propyl ene gl yeshsiderifiyy €@eolfaceeihaer 4t fbireOthallr effiabliruamouatmade of
25 et hyl ene gl ycol and/or Rropylene en. yse,i s nmade

| ycol . ) Wien
of for exanpl 8ft FAUSSAFuKE atl?&lF°02h§tWQP€W§r§I}EoFPetﬁpéyﬁﬂéﬁebés

di ssol vedig N gequirsd iabug-RChak480kyent Itf 86 EwrbtBeemoRe GeceBear¢! the
above alcohols.q%h '

e sodium salt of e&gﬁlene gl ycol can,30 also,be obtained
by dissol vi ngtRe88f| pE dgastnARnequimgipy apeupkyef| acid relative to

the sodium adipate present in order to recover the
adipic acid monomeric component.
The alcohols that are suitable for the
15 depolymerisation reaction are both monoalcohols and
polyalcohols with 1-8 C atoms, preferably with 1-4 C
atoms. Examples of suitable monoalcohols are methanol,
ethanol, allyl alcchol, tert-butyl alcohol.
Particularly suitable are/is methanol and/or ethanol.
20 This is surprising in relation to US-A-2,840,606
because that describes that poorer results, lower
monomer yields, are obtained with ethanol. Examples of
polyalcohols are ethylene glycol, propylene glycol,
glycerol, pentaerythritol. Preferably use is made of
25 ethylene glycol and/or propylene glycol.
When use is made of for example the sodium
salt of ethylene glycol, this must be dissolved in a
suitable polar solvent, for example one or more of the
above alcohols. The sodium salt of ethylene glycol can
30 also be obtained by dissolving metallic sodium in
ethylene glycol.
The amount of alcohol required to effect
depolymerisation of polyamide or polyamides lies
between 1 and 100 parts by weight relative to the



‘The amount of al cohol required to effect depol yneri sati on of polyam de
or polyamdes lies between 1 and 100 parts by weight relative to the

4 - AE 8379 pol yam de. Preferably the anount of

"al cohol is between 1 and 20 parts-by weight relative to tay g¥pygam de,

I n particul ar between 1 and 10 parts by weight. The

depol yneri sation can also be carried out 5 in the presence of water. The
anount of water is at nost 50 wt. relative to the polyanm de, preferably
at nost 7 I de often
contains a Ip?cht%én%/\% er’ ée*%éioges@ ﬂéﬁnég%fn";ar% ?é/rgﬁazr'srlkége%% in the
presence of IrmrﬂitMrpalrﬂé) byvtwe%gm: arelat fre Vieo tithe hpohyamhde dein

The tenperatur at whi ch .t he d sation cess according to the
pr esent i nveéiit et etwee%ef %ﬁ%t a}:[-%% %t'ﬁ%&ﬁ" 80[err] C and the

t enperature at VWHIHEtd&pdﬂymérﬂsaﬁimﬁmﬁantéiswIbeowérrba®emwture. 15
Preferab y t.he nperat ure |I€ q% 200 an P[e r1C . :

Pr eferab y tlﬁ'bté'@p AT o ' ezé’a & fmount, gt Wikt A% i ons at

whi ch the hrrmﬁersoc wmmmfmk lis:.vebtd mcbﬁﬁméﬁ?mérmymrﬁacti ng
m xture. This can ta e ace ssi.n as_throug uring the 20
reaction, f(S‘PSé:x ks 's%'e Rarky ‘HS% %q??ﬂé:g 10 "%%t’ﬁ'rz:l{ al cohol

vapour . ' polyamide offtterd!dstiditaima DEi e nadtes § rme theocess npgoneri c
conponents by means of technjiques that are known per se. Exanpl es of

such t echni @RReTA Y Faxkiad |9uk jighn the RERIANTe I‘P%t‘f‘%’ﬁe ARAR ok uum
distillapi ore Bheuatiett idd Bt B q_egl ﬁ%%@i}%ﬁd@ one or nore steps. The

al cohol can then be returned to the depol yneri sati on reactor, and be
reused. The nononeric The Qﬁ?ﬁ%ﬂ%e cth whiigh e depolagrexisaleian of for
exanpl e process according to the present invention can be

carried out lies between 180°C and the temperature at
which the alcohol reaches its critical temperature.
15 Preferably the temperature lies between 200 and 350°C.

Preferably the depolymerisation is carried
out under conditions at which the monomeric components
formed axre extracted from the reacting mixture. This
can take place by passing a gas through during the

20 reaction, for example steam or nitrogen or the
saturated alcohol vapour. '

The alcohol can be separated from the
monomeric components by means of techniques that are
known per se. Examples of such techniques are

25 distillation, steam distillation and vacuum
distillation. The distillation can take place in one or
more steps. The alcohol can then be returned to the
depolymerisation reactor and be reused. The monomeric
components can then be purified by means of for example

30 distillation (steam or vacuum distillation},
recrystallisation or other common purification
techniques. Separation of any oligomers still present,
because the depolymerisation reaction has for example
not taken place in its entirety, of the monomeric



80 distillation (steamor vacuumdistillation), recrystallisation or

ot her common purification techni ques. Separation of any oligoners stil
present, because the depol ynerisation reaction has for exanple not
taken place in its entirety, of the nonqueric AE 837

- 5 - AE 8379 conponents of the polyam de cgn al so
t ake pl ace by means of cooling of the depolynerisation m xture or the
addi ti on of a non-solvent for the polyneric conponents. First the

ol i goners and the converted polyggrs, i1l 5 then cryst IIisg&precipitate,
as a result GPTMRRRERtE,f the pg ec SRBoARLs & Beas&pd¥at ed by neans

of Cfiltr gkl of cooling of thedepeiyherdeatidnitik@urde off ¢hent
i nvention can be excellently used to process pgkian1de, 10 products of, or

containi ng, BEA}EAPBOL RnnPRrSPdYERL for LREUPCLYERTES: FOMPRREIESand

pOSt - CONSUNBE;¢dEPehe@1liGomers Bndf hablbbnieetedr peliymerkl witt1mechanically
reduced b for exanslq grindi ng, chopping, tearing and/qQr cutting

with a krf f ethen/ 6xyssrdddse/prreipitateyy asr at mesudtcafpwhishnéhepol yani de
conponent s,  fhofkddl! Bohdbfitnes chiNBENSEpakalal byl kigdntl b CaCOerr]),
jute and/or ~polypropylene, can be sepafate romthe carpet's

pol yanm de pofddbmratiodne or nore separation steps. The carpet fragnents
can however also be fe 0 a L S.Su kLNg to anot her
preferred enbodi nent tﬁlgte pEG%&%% %F%Fﬁégggrgét?an?g%%%%%h t he-car pet
fibres are inveppliiondcansbsepxcafldéntiynused teor psocessr polyemidenh as
possi bl e,, Thj e gone W »al.d A ongs,. : rocess
accordiﬁﬁ’tob?ﬁga?ﬁ%eﬁ ro§r|8§§§Eﬁglgééd8§%9¥93§% fsg%iPﬁrgngggﬁ %

pol yanmi de i nindustedallocarpet wasliei andnppetochasumenpcaspes. waste.

Preferably the carpet is first mechanically reduced by

for example grinding, chopping, tearing and/or cutting
with a knife and/or scissors. The majority of the

15 carpet's non-polyamide components, for example latex
(whether or not filled with CaCO;), jute and/or
polypropylene, can bé separated from the carpet's
polyamide portion in one or more separation steps. The
carpet fragments can however also be fed to the reactor

20 as such. According to another preferred embodiment the
back of the carpet, into which the carpet fibres are
applied, is separated from the carpet fibres as much as
possible. This can be done with the aid of hydroclones.
The process according to the invention leads to good

25 results with only 10% polyamide in the reactor in
addition to other components.

Example 1
10 g of polyamide-6 and 90 g of methanol were

30 introduced into a 250-ml autoclave. The autoclave
contents were heated to 230°C. The degree of conversion
to monomeric components of polyamide-6 was determined
with the aid of HPLC from Kontron® Instruments using a
Nucleosil® 120-5 C18 column from Macherey-Nagel. The



Exanpl e | 10 g of polyam de-6 and 90 g of nethanol were 30

I ntroduced into a 250-m autoclave. The autocl ave contents were heated
to.230[err] C. The degree of conversion t o nononeric conponents of

pol yam de- 6 was det er ni ned with the g d of HPLC from KontrgpRg39g

I nstrunents using a Nucl eosil[err] 120-5 C18 colum from
Macher ey- Nagel . The - 6-

AE 8379 detector was a diode array detector from Kontron[err]

Instrunents. After.l hour at .this t ratur S e § taken from
t he autoc|aveésﬁchﬁﬁe§%5t§|9588§|8§g5§ de e?&%ﬁl?gﬁkbﬁfFﬁng The degree of
conver?ionltOIanmgmahcs.5A$uﬁmﬁnFhb&rOFtpuFﬁsntémpérumurélgS%nmple

80 g of nylon-6 a 220 0 t ne co . re.igtroduged into a
600-cn{err] tFe&n G?ﬁepegg'%‘r tﬁiet %‘é‘g%ég%gt pod Prﬁ‘ﬂ‘\ég‘tlﬁ? i FP&) egn&"a

sanpl i ng poi nkoomh€emperataseqr THas degaeed o0 cdAbkekiba té thohbmeidephoric
aci d.was di ssol ved in ethxlene gl col (total 100 g) and I ntroduced
into the reacCBMPORRBLE:L: BPlvami8rabuas 11-R&s kept at 250[err]C.
Sanpl es were taken after 16, 36 and 15 232 minutes. The results are given

in Table I. . Exanmple 111 Exanple Il was repeated. The
amount of 20 BE8BBAS:EE acid was 14 g. The results are given in Tabl e

I 80 g of nylon-6 and 220 g of ethylene glycol
' were introduced into a 600-cm® titanium reactor fitted
10 with a magnetic stirrer and a sampling point. The
reactor was heated to 275°C. 7 g of phosphoric acid was
dissolved in ethylene glycol (total 100 g) and
introduced into the reactor. The reactor temperature
was kept at 250°C. Samples were taken after 16, 36 and

15 232 minutes. The results are given in Table I,

Example III

Example II was repeated. The amount of
20 phosphoric acid was 14 g. The results are given in
Table I. )

Example IV :
Example II was repeated using an amount of

25 phosphoric acid of 28 g. The results are given in Table
I.



‘Exanmpl e 1V Exanple Il was repeated using an amount of 25
phosphoric acid of 28 g. The results are given in Table l.
-7 - AE 8379 Tabl e | Exanpl e |
"Exanple 111 Example |V time ., _degree tine degi 68599 ti ME
degree (mn.) of con- (mn.) of con- (mn.) of con-
ver si on ver si on ver si on to cap-
to cap- to cap- rol ac- rol ac-
rol ac- tam (% tam (% tam (%9 16
8,5 11 10, 4 17 21,8 36 18,1 43
- 25,8 37 4,4 232 37 161 29, 3 67
27,1 © 5 Exanmpl e V Exanple Il was repeated. After the
react or had reached a tenperature of 275[err]C, 11.7 g of
pol yphos phogre=scr—drsSotrveu , :
Example II Example III Example IV ]
time deéree time degree time degree
(min.) |of con- | (mim.) |of con- | (min.) |of con-
version version version
to cap- to cap- to cap-
rolac- rolac- rolac-
tam (%) tam (%) tam (%) -
i6 8,5 11 10,4 17 21,8
36 18,1 43 25,8 37 24,4
232 37 161 29,3 67 27,1
5
Example V

Example II was repeated. After the reactor
had reached a temperature of 275°C, 11.7 g of '
polyphosphoric acid dissolved in 88.3 g Ef ethylene

10 glycol was fed to the reactor. The reactor temperature
was kept at 250°C. After 151 minutes the degree of

conversion to caprolactam was 32.5%

Example VI
15 Example II was repeated. 270 g of ethylene

glycol was introduced into the reactor. After 275°C had
been reached 5.4 g of phosphorous acid dissolved in
44.6 g of ethylene glycol was fed to the reactor. The
reactor temperature was then kept at 250°C. The degree

20 of conversion to caprolactam after 225 minutes was 31%.



16- glycol was fed to the reactor. The reactor tenperature was kept at

250[err]C. After 151 m nutes the degree of conversion to caprol actam
was 32.5% Exam e VI 15 Exanple Il was repeated. 270 g of
et hyl ene glycol was introduced into_the.reactor. After 275hprghgghad
been reached 5.4 g of phosphorous acid dissolved in 44.6 g of ethyl ene
glycol was fed to the reactor. The reactor tenperature was then kept at
250[ err] C. The degree 20 of conversion to caprolactamafter 225 m nutes was
31% -8 - AE 8379

Exanpl e vi| EX8mRle VIL gq o of nylon-6 and 270 g of ethyl ene gl ycol
were introduced into a 1Beagt of aylion-Examnd 270l g Af ethylenehglyed or had

reached a tenperatyre of, 275[err]C,_ 1.6 of 5.nmetallic sqdiu i ssol ved
484 g of VERG dRETRANERA Tnthia FeArbaty At i FXamRLes 1 o ALSH um
glycol ate wasthe refctedunad rahehelde af eatipRiratiiie LIMREBALYr ¢ vag LEP!
at 250[err]C. The conversion results after 22, 97 and 172 m nutes are

given in Tabl metpllig sodigmaddissolved in 48.4 g of ethydsne @lyards
repeated. 3.2,99f +¥R! #obhGtion 325U & $30/5%ad yim) 613t walghyl ene
gl ycol was Fntrgguce. |n%8nthe reacggr. ?he con?gﬁgion results 15 after
17, 82 and l4ingiredusedadiatg the ireartiors Mhe temperatayiyecwas kept

at 250°C. The conversion results after 22, 97 and 172

minutes are given in Table II.

10
Example VIII
Example VII was repeated. 3.2 g of metallic
sodium dissolved in 46.7 g of ethylene glycol was
introduced into the reactor. The conversion results

15 after 17, 82 and 142 minutes are given in Table II.

Iable II

Example VII Example VIII
time degree of time degree of
{(min.) conversion to (min.) [ conversion to

caprolactam (%) caprolactam (%)

22 5 17 7
87 16 82 20
172 22 142 27

20



‘Exanpl e VI | Example VI time degree of time

degree of (min.) conversion to (mn.) conversion to

caprol actam (% caprol actam (% 22 5 17
7 97 16 82 _ g 20 172 22 AE 8379

142 27 20 - 9- Cl ai nms

Process for depol ynerising one or nore polyamdes in the presence of at
| east an-aliphatic al cohol, the anDunt of al cohorl being betweenm—1 and
100 parts by weight relative % E 8 ?ohygn1de

depol yneri sati on taking place mg‘;m;m” ative
to t he nunber of nononeric units in the polyan1 e 1o

depol yneri sed. 2. Process according to claim1l1, characterised in that
between 5 and 30 nol.% catal yst is present. 3. Process according to claim

1 or claim21. charnc¢es$sﬁdridepolyméfﬁﬁlngmbmﬁnatymérésp@hpsmhdesc acid or
PPOSPROr QUS 21 015t ene PLOCEERCESERT AL etk LS MR L MGe oy
an the depolymerisation taking place with at most 40

' mol.% catalyst. '

2. Process according to claim 1, characterised in

that between 5 and 30 mol.% catalyst is present.

10 3. Process according.to claim 1 or claim 2,
characterised in that the catalyst is phosphoric
acid or phosphorous acid.

4. Process according to claim 1 or claim 2,
characterised in that the catalyst is an alkali

15 (earth) metal salt of an alcohol.

5. Process according to any one of claims 1-4,
characterised in that the alcohol has 1-4 C atoms.

6. Process according to claim 5, characterised in
that the alcohol is methanol and/or ethanol.

20 7. Process according to claim 5, characterised in
that the alcohol is ethylene glycol.

8. Process according to any one of claims 1-7,
characterised in that the amount of alcohol is
between 1 and 100 parts by weight relative to the

25 polyamide or polyamides.

9. Process according to claim 8, characterised in

that the amount of alcohol is between 1 and 20
- parts by weight.

10. Process according to claim 9, characterised in

30 that the amount of alcohol is between 1 and 10
parts by weight.

11. Process according to any one of claims 1-10,

characterised in that the depolymerisation is
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alcohol . 5. Process according to any one of clains 1-4, characterised

I n that~%he—a+eoho| has 1-4 C atons. 6. Process accordlng to claimbs,
char act er al cohol is nethanol and/or ethanol. 7.
Process Bi@% “mﬂiﬂmﬂ characteri ggd.in that the 3B ORPHgi S
ethylen ess according to claim?7, characterised In that

t he .anmount of alcohol Is between 1 and 20 parts by weight. 9.
Process according to claim8, characterised in that the anount of

one_of ol ai e 1o, CERares: SpPoshRé HEeIhee' Br b RERGL R BE Ron” O 7

carried out in thewater petaefive tb thenpolyafiide. 3&wob¢yamﬁaetlve to the
pol yam de or golyan1d £ 10- 11.
Process accor#fng FEOSA§SoAECEFALng; ke #mygone o Ehaing &riled in that the

al cohol of the capephest88rised Rt ehAatdthé azaananedfaaﬁereused in. the
depol yneri sation. 12. Process according,to any one of ai ns

characteridsed in tﬁ%Pr?%EcHéﬁoPyﬁéFPEQtFBnSFH 35 tﬁpaEE Feuseé in’

t enper at ure of betuggndégglﬁﬂgrﬂggﬁgbhlC 13. Process according to claim
12, characterised in that t de ol%nerlsatlon t akes place at a

tenperature ob3bet RERRESS accopding tgsany, ppe o£4c1piBclsiZecording to

any one of clains dndBacterise8aiACtRhtSEHe! AchBRimEsiBaEivASERKERNT @i Ni NG
pol yam de is used in the depol ynerisati on.

place at a temperature of between 180 and 400°C.

10 14. Process according to claim 13, characterised in
that the depolymerisation takes place at a
temperature of between 200 and 350°C.

15. Process according to any one of claims 1-14,
characterised in that carpet waste containing
is polyamide is used in the depolymerisation.
16. Process as substantially described in the
introduction and/or the examples.

o
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