=1 DEPOLYMERI ZATI®N OF POLYAM DES 10 The invention relates to a process for
the depolynerization of one or nore polyamdes into its nononeric
_conponents in the presence of water by neans of an alkali (al kaline-earth)
*meétal conpound. Such a process is known from US-A-5359062, 15 which _
describes a process in which nylon-6 is depolynerized by neans of sodium
hydr oxi de. However, this depolynerizagion takes place apgaggggssure of
more than 2 MPa. The conversions achieved are relatively Iow In the
exanpl e a conversion of nylon 6 to 20 caprol actam of only 65%is—aehieved—
during 5 hours at a pressure of 5 MPa. Reprocessing of polyam des
(production. waste for instance) has taken place since soﬂﬁ“ﬂﬁ“@ﬂﬁ@*ﬂk
al ready. 5This is carried out in particular at polyanide 25 d
the polyanide fibre spinners. In practice this product reprocesspg still
t akes pl ace by neans of the SO- caIIed phosphorlc acid route. This neans
that the polyam de is 8&5C SRIZATIQN @ BMEDEBaAM wi th phosphoric
acid as catal yst, as descrlbed in, for 30 |nstance US- A- 3182055. The
drawback of this route is, homever, t hat phosphat e- cont ai ni ng production’
waste is formed, which in tts turn nust either be worked up or be
di sposed of as waste. Depol ynerization of polyam des -2
10 The invention relates to a process for the

depolymerization of one or more polyamides into its -
monomeric components in the presence of water by means
of an alkali (alkaline-earth) metal compound.
Such a process is known from US-A-5359062,
15 which describes a process in which nylon-6 is
depolymerized by means of sodium hydroxide. However,
this depolymerization takes place at a pressure of more
than 2 MPa. The conversions achieved are relativeiy
low. In the example a conversion of nylon 6 to
20 caprolactam of only 65% is achieved during 5 hours at a
pressure of 5 MPa.
Reprocessing of éolyamides (production.
E waste for instance) has taken place since some 40 years
already. This is carried out in particular at polyamide
25 producers and the polyamide fibre spinners. In practice
this product reprocessing still takes place by means of
the so-called phosbhoric acid route. This means that
the polyamide is depolymerized by means of steam with
phosphoric acid as catalyst, as described in, for
30 instance, US-A-3182055. The drawback of this route is,
however, that phosphate-containing production waste is
formed, which in its turn must either be worked ﬁp or

be disposed of as waste. Depolymerization of polyamides
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-is relevant for reprocessing of for exanple fibres, filns, chips,

i njection moul ded or extruded polyanm de products. O course, the .
comercial feasibility of reprocessing of polyam de-containing waste is
“directly 5 dependent on the econonic/teghnical possibility of converting
t he pol yam de conmponent of this waste into nononeric conponents which can
preferably, w thout further conversion reactions, be reused. For nylon-6

Lhe monomer ises GRRARSIH ¥ & ARIAIANIRNAN o0 SAMAlAGARAY eouUr SOT S,

Precursors are understood to be those "conpounds can be ‘used for the
pr epar at i on £ idfmst, heslyiglsy,aniindies: baictrh anetu iderds torth @sitndeal o loeimirid ed  into
caprol actam_ An exanple of a precursor is amino caproic acid. In the case

of nyl on- 6, ®TORIGhEho Ry iSOUES & o fhch &aminedicd ade Eaasimyildide @fani ne and

adipic acid %@% f I ' K _Qn-6, _nyl on- %VG | on-4, 6,
nylgn-lz, n%Fgg? : fﬁﬁﬁﬁf%ﬁgﬁﬁﬁg%ggﬁyﬁ%ﬁ¥§¥ngﬁélWﬁ#*ﬁhﬁf éﬁgﬁgxébplication
pol yam des depernded’ Srodthel @domdadld) tRAINWIREY PIE=AIHiArs HOf am des. 20
A igomers are understood to be both Iinear and cyclic ollgoqprs of, for,

i nstance, c&INYeatiag theepodiyamdideo compdaresitood ttdnlbemnslé:)eamfmt@ cont ai ni ng
m xtures. The_m xt.ures may conprise_all kinds of ounds, for instance
col orants, O9PEMEHHS f@ﬂ?ﬁﬁ%ﬁ%ﬁ WPighecal, Preferadlati Withomts, i npact

modifiers, heakhehakidnhve®s3on QE%Et&%&%L!?@grgﬁgghﬁv%%r phifl-i sh o |
etc. The aimof the invention is to provide a process iFch yields a
hi gher convéh® ownomerittheomponents are caprolactam and '
10 caprolactam precursors. Precursors are understood to be
those compounds which can be used for the preparation.
of the polyamides without first having to be converted
into caprolactam. An example of a precursor is amino
caproic acid. In the case of nylon-6,6 the monomeric
15 components are hexémethylene diémine and adipic acid.
Examples of polyamides are nylon-6, nylon;
6,6, nylon-4,6, nylon-12, nylon-4,12, nylon-6,12,
nylon-8, etc. In this patent application polyamides are
understood to be both polymers and oligomers of amides.
20 Oligomers are understood to be both 1inear and cyclic
oligomers of, for instanée, caprolactam. They are also
understood to be polyamide-containing mixtures. The
mixtures may comprise all kinds of compoﬁnds, for
instance colorants, UV stabilizers, matting agents,
25 antistatic agents, impact modifiers, heat stabilizers,
dirt-repelling additives, spinfinish oil, etc.
The aim of the invention is to provide a
process which yields a higher conversion into the

monomeric components of polyamides.



“nmononeri ¢ conponents of polyamdes. -3 This aimis achieved in that the
depol yneri zation takes place at a pressure of between 0.2 and 2.0 Mra.
Depol yneri zation preferably takes place at 5 a pressure of between 0.5 and

1.8 MPa. This results in higher converskons being achieved, while in
addition the depolynerization reaction proceeds faster, even when the
pol yam de has high contents of cyclic oligoners, which are nuch nore 10

troubl esome to depol ymeriag LR ikhachakyad 48 cBue §@krying out the
depol yneri zation according to the present invention, the depol ynmerization

process becdepslymechzatienethkeisepllagzedatoat pebkeatrevefbeeausena | arger
anount of polyam de _can be processed per unit of tinme. 15 Suitable alkal
met al conpoenésaBP 2aPkMPPne-earth netal conpounds are al kali netal oxides

or al kaline-earth netal i |, I _h oxides or _al kali ne-earth
metal hydroxi des, al kal Pgﬁgggﬁeggkégﬁgpg‘é%fegﬁggyi kakEs, Prafe: ar
carbonates angreBeurdlodl kakiwvelnt al. ssahtis106 mbkal i ne-earth metal salts of
am no caproic acid or the netal salts of the |inear dinmer or triner of

am no caproic acid, rar@héarthSUAFEaﬁh hegherhygdnyrirdésnsr beéngart h al kal
Compounde aPERSEaFam BRERE, PoRaeiFannokhTe e DRLYREL LARE 49Pde, cal o1 Um
oxi de, sodi yahByYdbAXpHdBceeds faster, even when the polyamide has
| high contents of cyclic oligomers, which are much more
10 troublesome to depolymerize than the polyamide. By
carrying out the depolymerization according to the
present invention, the depolymerization process becomes
much more efficient and cost effective because a larger
amount of polyamide can be processed per unit of time.
15 Suitable alkali metal compounds or
alkaline-earth metal compounds are alkali metal oxides
or alkaline-earth metal oxides, alkali metal hydroxides
or alkaline-earth metal hydroxides, alkali metal
carbonates or alkaline-earth metal carbonates and the
20. alkali metal salts or alkaline-earth metal salts of
amino caproic acid or the metal salts of the linear
dimer or trimer of amino caproic acid, rare-earth
alkali metal hydroxides, rare-earth alkali metal
carbonates or mixtures of these compounds. Examples of
25 such compounds are sodium oxide, potassium oxide,
magnesium oxide, calcium oxide, sodium hydroxide,
potassium hydroxide, calcium hydroxide, sodium
carbonate, potassium carbonate, magnesium carbonate,
sodium amino caproate, the sodium salt of the linear
30 dimer or trimer of amino caproic acid, potassium amino

caproate, the potassium salt of the linear dimer or



-pot assi um hydr oxi de, cal ci um hydroxi de, sodium carbonate, potassium
carbonate, magnesium carbonate, sodium am no caproate, the sodiumsalt of
the linear 30 dinmer or trimer of amino caproic acid, potassium am no
‘caproate, the potassiumsalt of the |ingac diner or -4 triner of amno
caproic acid or a mxture thereof. Preferably, sodium hydroxi de and/or
sodiumam no caproate is used. The amobunt of al kali netal conpounds and/or

5 al kal i ne- eaﬁhern%tfabm%@speug%lbsaaqaeeél LY m Bcth%asfthege%fwt %relative
to the anount of polyamde to depol ynerlze Preferably, at least 0.2

wt . % of aIkarefe¢abkal|Bedeamthydmekaﬁecann¢bmdsbﬁlumedmlhb general, the
anmount of al kali and/or.al kaline-earth netal 10 conpound(s) used does not
exceed 2 w CoPEPatReis EEA- and/or al kaline-earth netal conpound(s) used.

The "depol yneri zati on |sTﬁgr5h8gngug bglkgiibeFmggtgggbggh 2or

pol yam de. The steam hasSa enpera urée o

Preferald y, atkaliheteapehaietalotopeustigans heasrhetypesn Zégsend 350 C
The-amount by wei ght of steam per hour is at nost 3.5 tinmes the anount by

wei ght of p@l}awtdé rpﬂétéwabty thehemannunofopoéyemmdpetohbar is at nost
The react| onereRpRrEears: PEBESERBIY cRpeRgRaFeOof Phe nBE: BAKPRLyan de. at
which the (alkaline-earth) metal compound is used. In general,
the amount of alkali and/or alkaline-earth metal
10 compound(s) used does not exceed 2 wt.% of the alkali
and/or alkaline-earth metal compound(s) used.

The depolymerization is carried out by
passing steam through the polyamide. The steam has a
temperature of between 220 and 450 °C. Preferably, the

15 temperature of the steam lies between 250 and 350 °C.
The amount by weight of éteam per hour is at most 3.5
times the amount by weight of polyamide. Pfeferably,
the amount of steam per hour is at most 2.5 times, and
in particular 1 time the amount by weight of

20 polyamide.

The reaction temperature, i.e. the
temperature of the molten polyamide, at which the
process for the depolymerization according to the
present invention can be carried out, lies between 200

25 and 400 °C. Preferably, the temperature lies between
250 and 350 °C, in particular between 250 and 300 °C.

Before the polyamide is contacted with the
superheated steam, the polyamide is preferably molten.
Melting preferably takes place in the absence of air

30 - (oxygen). The molten polyamide is depolymerized into

its monomeric components. These monomeric components



“process for the depol ynerization according to the present invention can be
carried out, lies between 200 25 and 400 C. Preferably, the tenperature
lies between 250 and 350 C, in particular between 250 and 300 C. Before
“the polyamde is contacted with the supgrheated steam the polyanide is
preferably molten. Melting preferably takes place in the absence of air

30 (oxygen). The nolten polyam de is depolynerized into its nononeric

conponent s. aHeeH SENMIGRId O i0MENQHsS pHaseal efipyahariged Wi thes gas
phase. In practice, the gas phase is then condensed to condensate. It is

possi bl e t ®hage fis tqi@mmmﬁmieéi 1550 m@m ﬁaﬂ?/dghgarm;pmmlab

pot assi um perm t treat dr awback o i fication by means
of a pot ass?tt? pb%rl#s’ S:J}?atcé’ % Y means, o fHy Y(ﬂrl%ﬁecn@tllsor’f STmet.
Preferabl y, pdtheseahipf eﬂl'r?&%da%d@d%fg A chEi004H Il O, Id}Sl ance. as
descri bed |n EP- A-627417, the entire osure of &% I'S herewth

i ncor por &t eqbulmfmm‘aemmmeay Ahermjsorofl& @btaarﬁsfigm @fe :dta@@ayf&rd zation with
the aid of alkali netal conpounds and/or, al kaline-earth netal conpounds

in conblnatﬁéﬁ%ﬁmﬁ¥qi%§[ﬁhﬁquxﬂﬁhﬂ$H§F #@hﬁ@nNEd hygedgawalivon is thﬁt no
O oot AT T P S RS, G IO T,
can be sepanat a@slordbed hig mlwr%rzlnleiom@l@eréh%arfeordﬂs@fo%%% e means of
~distillation as custonarily enployed in the state of
which is herewith incorporated by reference. A major
10 advantage of depolymerization with the aid of alkali
metal compounds and/or alkaline-earth metal compounds
in combination with the purification by means of
hydrogenation is that no or little waste is formed
which requires subsequent processing.
15 This condensate may also contain linear and
cyclic oligomers. These oligomers can be separated froﬁ
the monomeric components, for instance by means of
distillation as customarily employed in the state of
the art. The residue, including among other things the
20 alkali metal compound(s) and/or alkaline-earth metal
compound (s), that remains after the distillation of the
monomeric components, can be recycled to the
depolymerization reactor.
The process according to the present
25 invention is eminently suitable for the processing of
polyamide-containing waste; preferably, the waste is,
if necessary, first mechanically reduced in size by,
for instance, milling, chopping, tearing and/or

cutting.



-the art. The residue, including among other things the 20 al kali et al
conpound(s) and/or al kaline-earth metal conpound(s), that remains after
the distillation of the nononeric conponents, can be recycled to the
*depol yneri zation reactor. The process agcarding to the present 25 invention
is emnently suitable for the processing of polyan de-containing waste;
preferably, the waste is, if necessary, first nmechanically reduced in size

by, for instance, m || ifughoIGRRRIAh 1P H I AHY Yo Q#%éciigg/%ngfic%% ce

Depol yneri zation according to the invention can e ef _

sem - cont i nwaus|be @ffexirdd maneHwi selhesemiverintdmugddlpeel uci dated on the
5 basis of the follow ng exanples. Conparative Experinment A One litre of
wat er and 10®TFEMMAN-6 were introduced into an autoclave. 0.5 g of

sodi um 10 hydr oxi de was d Nea f .nitrogen the pressure in the
aut ocl ave was rai sed to%%e“%lya? Irg?lhe nq‘ﬁhlcei bFer‘%é“%dt%%%? ?%esed to 250 C
with stisrimasiBef aHodARWRY @PRplee at a pressure of 5 MPa during
t he depol yneri zation. After 5 hours the autoclave was 15 cool ed down to

roomtenperature. After extraction with toluene the solvent was renoved by

means of di Eti | l.ati.on (E t he organi c phase. The residue
m v n .

One litre of water and 100 g of nylon-6

were introduced into an autoclave. 0.5 g of sodium

10 hydroxide was added. By means of nitrogen the pressure
in the autoclave was raised to 0;5 MPa. Then the
temperature was raised to 250 °C with stirring. The
autoclave Was operated at a pressure of 5 MPa during
the depolymerization. After 5 hours the autoclave was

15 cooled down to room temperature. After extraction with
toluene the solvent was removed by means of
distillation of the organic phase. The residue
contained only 65 g of caprolactam. 30 g of the non-
converted polyamide remained behind in the extracted

20 aqueous phase.

Example I and Comparative Experiments B and C

An amount of polyamide feed and a catalyst
were introduced into an autoclave. The autoclave was
25 then heated to a temperature of 270 °C; The autoclave
had a feed line through which 3.5 kg of steam per hour
was dosed per kg of feed. The steam leaving the
~autoclave was cooled down so that condensation
occurred. The monomeric components were recovered by
30 means of vacuum distillation. The content of monomeric

components was then determined by means of a refractive



-contained only 65 g of caprolactam 30 g of the non- converted pol yam de
remai ned behind in the extracted 20 agueous phase. Exanple | and
Conparative Experinents B and C An anount of pol yam de feed and a catal yst

*were introduced into an autoclave. The_gutoclave was 25 then heated to a
tenperature of 270 C. The autoclave had a feed |line through which 3.5 kg of
steam per hour was dosed per kg of feed. The steam | eaving the autoclave
was cool ed de@exSaehRlreaRIEENTRS kBl s QAAUL" 80 H1C SARPATERISG conponents
were recovered by 30 nmeans of vacuumdistillation. The content of nononeric
conponent s daswnhdmotetdendied il atreanndoheatedl nacthi températudex

nmeasurenent. To this end a 100 m sa was drawn fromthe distillate and

npl e
heated at a®ferferft dfed &hezgoetattsd Rathofet dedoNEth Ther sBMpdE . The
sanmpl e was e a e pLi : ref ter supplied b
Taggon B.V.w%$hgh%ét%ggfgﬁd§$ g%& ?%gghrgFrgc ?géggﬁ @ft%éé Pgad offyafter

1 mnutes TBuppdded bgpgamedn Bh@.t rheedsther@ahdsWeaddn@heal | oned to |
deviate by nore than 0.0002. Via a calibration |ine the refractive index

was rel at edredragsivendadexawasn repdioffoadteri ¢ tdnpterenThisTwas

i ment al__dat d.th Lt ted i ble .. Table I
Bxanpl o | CBRBRPRERye e APaTE o8 BNBBr PrlAr cnBk par ARURE £0

deviate by more than 0.0002. Via a calibration line the
refractive index was related to the concentration of
10 monomeric components. The experimental data and the

results are presented in Table I.

Table I
Example I Comparative |Comparative
‘| Experiment B | Experiment C
feed 160 g nylon-6 | 200 g nylon- [ 200 g cyclic
chips + 40 g |6 chips oligomers
cyclic
oligomers
catalyst 0.15 wt.% 3 wt.% H;PO, (3 wt.% H,;PO,
NaOH
p (MPa) 1.8 0.1 0.1
reaction time | 195 223 248
(min)
conversion to [ 98.6 96.1 65.3
caprolactam
(%)

15



-feed 160 g nylon-6 200 g nylon- 200 g cyclic chips + 40 g 6 chips oligoners
cyclic oligoners catalyst 0.15 wt.% 3 wm.% H3PO4 3 w.% H3 P04 NaCH p
(MPa) 1.8 0.1 0.1 reaction tinme 195 223 248 (mn) conversion to 98.6 96.1

*65.3 caprolactam (% 15 -8 FromTabLg L it is evident that the
conversion is significantly | ower when the starting material was cyclic
ol igoners as conpared to nylon-6 chips. Al though a good conversion to

caprolactamis 5 achi evedo HAphaP@4k ¢t he @ﬁgggﬁﬁkt“%% that 14 g of

phosphat e waste remai ned behind after the olymerization. In contrast,
Exanpl e |, souvedisignt ds shHgnifieanitdy, lpwedushennthehetpittiqgwaste and
produces a higher rate of cqnversion to caprolactam 10 Conpari son of
Exanpl e | aR@tESApar ¥Ry EYCRASe PilHERMEAS: 88c FOTPRKSd tRe NY3@Pebsi on i s nmany

e i O g AT KA MR B ackE QT 201 eved
5 achieved with H,PO,, the drawback was that 14 g of

phosphate waste remained behind after the
depolymerization. In contrast, Example I, according to
the invention, produces no phosphate waste and produces
a higher rate of conversion to caprolactam.

10

Comparison of Example I and Comparative

Experiment A teaches that the conversion is many times
higher at substantially lower pressures, and is |
moreover achieved much faster. In addition, no toluene

15 or another organic éolvent is neéded to recover the

caprolactam. This results in an environmentally safer

and less costly process.



+15 or another organic solvent is needed to recover the caprolactam This
results in an environnentally safer and |less costly process. -9 CLAI M
S 1. Process for the depol ynerization of one or nore polyamdes intoits
"*mononeric units in the 5 presence of water. by neans of at |east an al kal

(al kal i ne-earth) nmetal conpound, characterized in that the

depol yneri zation takes place at a pressure of between 0.2 and 2.0 MPa. 2.
Process according to claim1, char@acfexi tn 10 that the

depol yneri zation takes place at a ~pressure of between 0.5 and 1.8 MPa. 3.
Process according to claim1 or 2, characterized in that the alkali netal

conmpound or alkaline- earth metal conpound is chosen fromthe group 15
consi sting df al BAQCEREs dorotihederglymanigaddam ofmang Bximeze  al kal i

met al hydr oxi des,_ gl ine- .earth netal hydr.oxi des, alkali nmeta
carbonates, al kaﬂcfl e-%{eléir%t% ﬁrr%toalqtcsa&%@r?a eersl_,c t‘ﬂlél_%aﬁ KAl %hf?et al salts or

al kal i nesearth mpfiridsesld o OfwaalEN B hedY JC ACI1E Yt e dm/eAl; salts of
the linear dimer or trimer of am no caproic acid. 4. Process according to

claim 3, charact eleilked ine - earith )t e tal lk alompeainka| ichersartte)izest dln conpound
bodi oo hoar ot GeeBd 38 WRoBY e {TIEH WINRY §lace® 20 UM O de
pressure of between 0.2 and 2.0 MPa.

2. Process according to claim 1, characterized in

10 that the depolymerization takes place at a
pressure of between 0.5 and 1.8 MPa.

3. Process according to claim 1 or 2, characterized
in that the alkali metal compound or alkaline-
earth metal compound is chosen from the group

15 consisting of alkali metal oxides, alkaline-earth
metal oxides, alkali metal hydroxides, alkaline-
earth metal hydroxides, alkali metallcarbonates,
alkaline-earth metal carbonates, the alkali metal
salts or alkaline-earth metal salts of amino

20 caproic acid or the metal salts of the linear
dimer or trimer of amino caproic acid.

4. Process according to claim 3, characterized in
that the alkali (alkaline-earth) metal compound is
sodium oxide, potassium oxide, magnesium oxide,

25 calcium oxide, sodium hydroxide, potassium
hydroxide, calcium hydroxide, sodium carbonate,
potassium carbonate, magnesium carbonate, sodium
amino caproate, the sodium salt of thé linear
dimer or trimer of amino caproic acid, potassium

30 amino caproate, the potassium salt of the linear



*hydr oxi de,

dimer or trinmer of am no caproic acid, potassium 30 am no caproate,

cal ci um hydroxi de, sodi um carbonate, potassium carbonate,
magnesi um car bonate, sodium am no caproate, the sodiumsalt of the |inear

t he

*potassiumsalt of the linear -10 dineri@r-trinmer of anino caproic acid or
thereof. 5. Process according to claim4, characterized
(al kaline-earth) netal conpound is 5 sodi um hydroxi de and/ or

a mxture
the al kal i

characterized in that the ambunt of al kal

al kal i ne-eart

sodi um am nNo capAMed of tRNIRESS DALY '&szr%i%nﬁ_cq@e ey aﬁ'naix%

is at least 0.1 ther#ofel ative to the anobunt of pol yani de to be 10.

) neta

depol ynerized and at nost 2 wt.% 7. Process according to claim®6,

char act eri zed i n PTOREE SudE o dilide L6 CdiMedst chazagtesigrdalimal | _
(aIkaline-earth)tggkagh%ogaﬁgqq.(glgg&gﬁ%§%a§%% r E@%%tggﬁp ngg&%z g;alns

1-7, 15 characteri ze

I'n that "the dep meri zati on

in that

-5,

conpound

passi ng st eam w kbdd uke bigdratdide ahd/bet weaiud2Amingd 4a@reatlarough the
Process according to claim8, characterized in that the steam

has a tenpefat ur Brgcepét aceer23092¢0canny3s0eCofielaPmscass, according to
claim9 or 10, cgggact%rized Lg EgaE Eﬁe anount of steam,per hour

pol yani de.

nost

10

15

20

25

30

10.

11.

12.

13.

racterized i a e amount of alkali
(alkaline-earth) metal compound is at least 0.1
wt.% relative to the amount of polyamide to be
depolymerized and at most 2 wt.%.

Process according to claim 6, characterized in
that use is made of at least 0.2 wt.% of alkali
(alkaline-earth) metal compound. |
Process according to any one of claims 1-7,

characterized in that the depolymerization is

" carried out by passing steam with a temperature of

between 220 and 450 °C through the polyamide.
Process according to claim 8, characterized in
that the steam has a temperature of between 250
and 350 °C.

Process according to claim 9 or 10, characterized
in that the amount of steam per hour is at mosﬂ
3.5 times the amount of polyamide.

Process according to claim 10, characterized in
that the amount of steam per hour is at most 2.5
times the amount of polyamide.

Process according to any one of claims 1-11,
characterized in that the depolymerization takes
place at a temperature of between 200 and 400 °C.
Process according to any one of claims 1-12,

characterized in that after depolymerization

is at



¢3.5 times the amount of polyam de. 11. Process according to claim 10,
characterized in 25 that the anmount of steam per hour is at nost 2.5
times the amount of polyam de. 12. Process according to any one of clains
*1-il, characterized in that the depolypnerization takes place at a
tenperature of between 200 and 400 C. 30 13. Process according to any one
of clainms 1-12, characterized in that after depol ynerization -11
purification of E’ @ iFARAFRIONC oF0FRRNERNDMeIN S ¢ n¥% PRARs of
hydr ogenati on. 14. Process according to any one of clains 1-13,
characterized i npilhae blye melinsl iof( dlykdalogemaddomh) 5 netal conpound is
returned to_the _depol ynerization. 15. Process as _substantially described
in the intt8ducErOResS AREOLFERS: LCARPYN ORRdPEr ClRéMSexardl es.

characterized in that the alkali (alkaline-earth)
5 metal compound is returned to the
depolymerization.
15. Process as substantially described ih the

introduction to the specification and/or the

examples.



