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METHOD OF RECO\/ERY OF TEREPHTHALI C ACI D AND ETHYLENE GLYCOL FROM
POLYEHYLENE TEREPHTHALATE WASTES The subject of the invention is the method
of recover, odbndsgk ephtalic acid and ethyl ene glycol from peigefbiayt ene -
terephtal a e/ waste. 5 Still grow ng gl obal production of poI y/ et hyl ene
terephtal ate/, which is used as a.r | mat e | ﬁlg gt 1 on of
. bottles ancMEEHQBIQFéﬁEé:OVPB . el res | nsul ation
PQ 4 ALA'
foils and other everyda Sea .uses esides its numnerous
utility values, a fast increase of its wastes anount. 10 The cheni cal
nat ure of poly/ethylene terephtal ate/ causes that as a plastic of an
extraordi nary high resistance against the extrenely severe atnobs- pheric

condi ti ons qy NG aG! &‘Sﬂi@n{%hh)!ﬁ G5 Ghb GmBRHoOL RJcQGéxﬁadf \Q?%II&QBE 2y and a

nat ural deconposrtion and they |ast, -occupying in the unchanged form and
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which is then added to the pringcipal .raw magerial process, of form ng
any productas &@epulasmatarial o the predngtion, plhettles @r&ﬁqnéﬁwrs:a’?quﬁs har nf ul
20 conbustion, it is a stopgap. Till now, fromthe American patent

descri pt i orriab shapes; mﬂlﬁlopgbi@és insylation &ils ynd etheyreverydaysse artiom
poly/ethyl ene terephtal ate/ is known, which is based on a reaction of

sui tabl y diclesntcamses, ehbszﬁastds nmmssuh@tyus@ues a\/\@aﬂQﬁﬂﬁﬁﬁe of its

PCT/ 1 B97/ 01497-

waste_s amount.

10 ~ The chemical nature of poly/ethylene terephtalate/ causes that as a plastic
of ._an extraordinary high resistance against the extremely severe atmos-
pheric conditions, the wastes do not yield to microbiological degradation
'é.nd a natural decomposition and they last, occupying in the unchanged

form and being. very noxious and durable pollution of the environment.
15 | At the same time the raw materials for a production of poly/ethylene ter-
‘ephtalate/, i.e. eﬁhylene glycol and terephtalic acid are still expensive. |
The manufacture of poly/ethyléne terephtalate/ wﬁste for the regranulate,
wh;ch is then added to the principal raw material in a process of forming
any pfoducj:s does not solve the waste problem and similarly,”as its harmful

; | 20 .combusi_:ion.., it is a stopgap.

'Till'.now, from the American patent description no. 4.542239 a process of
recovery terephtalic acid from poly/ethylene terephtalate/ is known, which

is based on a reaction of suitably disintegrated wastes, comprising used
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-2 containers and bottles of beverages, wth a nmedium containing anmoni um
hydroxi de at the increased tenperature and an increased pressure, and then
_the acidification of formed aqueous sol ution of water-soluble di anmo- nium
salt of terephtalic acid to precipitate terephtalic acid. A part of the 5
sol ution reﬂ&%’éﬁ?sﬁfter separation of terephtalic acid waspgﬁﬁf"é“éfgéd to the
treatnent with al kaline nmediumto separate anmoni um which was recy- cled
together with a second part of the solZition, remained after separation of
terephtalic acid, as the charge material in a consequent part of sub-
strates. 1@onthifu¥s aRE Hor(18REf Paklepfifesy Mith aahedint) ConlAARF0d@mdndudiet hod of
produc- tion terephtalic acid and ethyl ene glycol from poly/ethyl ene :
terephtal ahgéﬁoo gt'tﬁfkitagighlsea heniPePsRae diid &R ficPéhdel Bredbii@Nlang al kal i ne

medi um of C nates o -st group netals or ammoni um carbonate, by the
de- crease H,wval ue.. whi ch sk 'd@ RSt i ons and
15 prevenglégn( ﬁ}ée 38‘%#&%% ?%ﬁ?%?@%%%ﬁéﬁlﬁpﬁné@ knovmﬁgﬂe“ﬂr?o sultably

di si ntegrated pol y/ et hyl .terephtal at e ste .e _subjected t he

oper ati on &f“l&rﬁaééﬁgéﬁpggﬁlﬁ ?ﬁﬁ 19r PrECIRY d’!\ﬁﬁfeﬂit%#‘c gfhl‘#otﬁ Baﬁa?ifo ate while
the tenperature is increased gradually, pref-_erap up to 200[err]C, and

t hen tg t epkudion: rpmeained jafter %MO&W&%%@A élgs F‘?Slné‘bﬂ‘epol yest er
i's conpleted. Carbon dioxide, fornmed during the reac- tion is permanently
carri ed awaseatment with aiealineomediwmnrtorseparat¢rammoninm;) which wasaeeyre and i s
absorbed in an aqueous solution of alkali metal hydroxide, preferably of

sodi um Na, cled tvgethenvitha secomd partieft the solufion, res@is@] 28R4 5eparation
PCT/_I B97/ 01497- '

of terephtalic acid, as the charge material in a consequent part of sub-

strates.

10 From the German patent application no. 19629042.2 a method of produc-
tion terephtalic acid and ethylene glycol from poly/ethylene terephtalate/
wﬁste is known. The procéss is carried in a slightly alkaline. medium of
carbonates of the I-st group metals or ammonium carbonate, by the de-
créased pH value, which does not allow any undesired side reactions and

15 prevents the contamination of products.

In a known method suitably 'disinhegrated poly/ethylene terephtalate/
wastes are subjected to the operation of an aqueous solution of alkali metal

* or ammonia carbonate while the temperature is increased gradually, pref-
erably up to 200°C, and then the temperature is kept constant till the di-

20 gestion of polyester is completed. Carbon dioxide, formed during the reac-
tion'is permanently_.carried away from the reaction environment under a
constant pressure and is absorbed in an aqueous solntion.d' alkali metal

hydroxide, preferably of sodinm Na, potassium K or ammonia water till



-3 the saturation nonent. A reaction mxture, after separation of solid

I mpu- rities-and cooling, is then subjected to an oxidation process,
_preferably in aqgueous sol ution of hydrogen peroxide of a concentration of
3@6b.ML,-angwhg§n &ge solution is neutralised with an-acid solution,

pref erably 8% acid solution, till the precipitati oP SV MEBht alic
acid is conpleted. Froma resulted suspension of terephtalic acid in a

sol ution of ethylene glycol -and dalt of @n acid used for the neutralisation
a solid phase is separated, which is then subjected to the purification

process, i nclhgishehrafivhi MEmentl A rédctivhymiaure Saftéosepanatioh wf 8alid Mapab gi ves
In aresult terephtalic acid of a de- 10 sired water content. Ethylene

glycol is di gidd sﬂd%{%ﬁgggﬂthgg Subfctd L o 8! kidation prédeks! pRY&RBAL on of

wat er and separation t an  acid used for neutralisation.

Gar bonat . T quiiEd etk RboPRRRARACT Y oRARLSEATor S840 OFlg 0

hydr oxi de or 23 a solutrtorrrs used i n a consequen rocessed

ding to th thod. 15.1n the meth ding.ta the.inventi
(i 51 nt cor at o4DERIIGP GGt Pertalinl e 37 S0 BLTTL REHaHI PR

reagent substance, chosen fromthe grou conprj.si ng bi carhonates of
amoni a afd &cihselufienatill the Rrseip Braf dasarhtalie a&%e’ﬁ,comﬂtie‘}?‘als&Wa%ces
are used in an aqueous solution in amunts not |less than a stechionetric
anount at a tresyitedsuspensimoicterephtalis acid xg@| solutian of\pthwlenenglycol and
poly/ethyl ene terephtalate/ is digested a resulted aqueous solu- tion of
terephtal i c aaltcofsnd acidiused for the eentralisdtion arsblid phase iesapargted; evhiich ng t 0
a nmet hod known fromthe Gernan patent application no. 19629042. 2, WO
99/ 28285 is then subjected to the purification process, includidg vaishinkl 494- / or
crystallisation and drying, which gives in a result terephtalic acid of a de-

10 sired water content. Ethylene glycol is distilled off from the resulted solu-
tion, after evaporation of water and separation the salt of an acid used for
neutral_isatidn. Carbonaté, formed in a result of absorption of educed car-
bon dioxide in hydroxide or ammonia solution is then used in a consequent
batch, processed according to the known method.

15 In the method according to the invention disintegrated poly/ethylene ter-
ephtalate/ wastes are heated with a reagent substance, chosen from the
group, comprising bicarbonates of ammonia and alkali metals, ammonium
carbamate and urea; which substances are used in an aqueous solution in
amounts not less than a stechiometric amount at a temperature between

20 150 - 280°C.

After the poly/ethylené terephtalate/ is digested a resulted aqueous solu-
tion of terephtalic acid salts is subjected to the further processing according

to a method known from the German patent application no. 196290422,



4 conprising filtering of a hot solution, neutralisation of a filtrate with
a mneral acid, separation of terephtalic acid, washing of terephtalic acid
Wwith water and the eventual crystallisation fromwater, a neutralisation
resul ted yplbsate and separation of ethylene glycol usipgrgisSiidt-ation or
ex- 5 traction. The preferable course of the reaction carried using a

nmet hod according to the invention,resal ts at the tenperatures range between
180 - 200[err]C The nmethod according® o the invention enables a pfoduction
of high purity products denmanded by the nmarket and it gives a possibility
of utiliscomprising fiteripg ks hakis HioRe NeHEAISEUGR Pl HlbRRee Wion of a
natural environment. Exanple I. In a heated autoclave, provided with a

m xer and siddrel apik; -separdtion of tterephtalic acig, weshingtdfytererhtaliemeid at e/
wastes in a formof scraps of foil and pieces of industrial shapes were

pl aced in with watsndndthd G¥entndl agestallisationhfrens stater, an nefitrdlSatiomf sodi um
bi carbonate (NaHCO err]) .in 10 15 litres of water, and then a content of
the react opesRiad TRHRSE aMB deparBide bf bfhydéxk Elyeol aspgrdibtiNetin@ser legpt il |

t he digestion of poly/ethylene terephta- |ate/ was conpleted and the
formatigQon %ﬁgg bon di oxi de was stopped. Then the autoclave was relieved
and carbon droxi'de and water excess were separated, then a resulted

sol ution filtened hot t AN . Wi I3V, : The
filtrate me ﬁé‘fﬁeﬁtﬁfscg %ﬁ%%a gtcl%lg%l ceﬁg’é%cfngﬁ %Pe%c%ﬁgggo of
terephtali¢ acid was separated froma reaction sol uti ' a centrifuge.
The resul t B¢ BVeRteR 'ﬁﬂﬁ%ﬁ’g&wmﬁa mqeﬂg%wm &Baé#?bg&?yst allised
from water, giving 864 g of terephtalic acid. At the sange .tine, WO

99/ 28285 The method according to the invention enables a produstion ghy puGy

products demanded by the market and it gives a possibility of utilisation of
10 wastes, being the durable and noxious pollution of a natural environment.
Eﬁample LIna -heated autoclave, provided with a mixer and filled par-
txally with water, cut poly/ethyleneterephtalate/ wastes in ﬁ form of scraps
. of foil and pieces of industrial shapes were placed in the amount of 1000 g
together with a solution of 875 g of sodium bicarbonate (NaﬁCOs) in 10
15 litres of water, and then a content of the reactor was heated up to 200°C
and the temperaturé was kept till the digestion of poly/ethylene terephta-
late/ was completed and the formation of carbon dioxide was stopped. Then
the autoclave was relieved and carbon dioxide and water excess were
separated, then a resulfed solution was filtered hot through a filter with
20 active carbon. The filtrate was neﬁtralised with hydrochloric acid and a
precipitate of térephtalic acid was separated from a reaction solution using |
a centrifuge. The resulted product was washed with a distilled water and -

crystallised from water, giving 864 g of terephtalic acid. At the same time




-5 ethyl ene gl ycol was separated fromthe neutralised filtrate using
extraction with diethyl carbonate, obtaining 322,6 g of ethylene glycol.
.Exanmple I'l. In a heated autocl ave, provided with a m xer and filled par-
tially with I si ntegrated poly/ethyl enet erepht al at e/ Ln a
form5. of s‘)ggtg%é&% bottles and textiles were placed in tﬁggﬁ%@i‘fgl'of 1000
g to- gether with a solution of 1043 g of potassium bicarbonate (KHCO err])
i'n 10 litres of water, and then & contéht of the reactor was heated up to
190[err]C and the tenperature was kept till the di %es'tion of poly/ethyl ene

t erepht a- | ethglentoglycal mpdsesepcrated firom thermmtralisedffiltxate uaing extiratbionas

at opped. Then 10 the autoclave was relieved and carbon di oxi de was

separated, wfgh dietiéylcbohate, obidihingr8226 gidfleticylede glyicok hrough a filter with

active carbon. The fil- trate was neutralised with orthophosphoric acid and

a precipit ai«ﬁa?&u%ken. 18P hehidd @&ﬂodla%§¥waé@m h'AiRes dndPENePPasol Ution
e.

using a centri The resul ted product was washed with a distilled water
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a mxer and filled par- 20 tially wth water, disjntegr .

pol y/ et hyl eBether apith A selistioneps; 1043 &OEPPBW*;‘HP @@I@B@ﬂfef&ﬁaﬂp)aﬁe Wottles
were placed in the anobunt of 1000 g together with a solution of 823 g of
anmoni um bi tifresoofawaterNapd themecrentent of the geadter masdheaied ap toThIN'Cy
content of the reactor was heated up to 185[err]C and the WO 99/ 28285
PCT/ | B97/ 01484 the temperature was kept till the digestion of poly/ethylene terephta-

late/ was completed and the formation of carbon dioxide was stopped. Then
10 the autoclave was relieved and carbon dioxide was separated, and a re-
sulted solution was filtered hot through a filter with active carbon. The fil-
trate was neutralised ﬁith orthophosphoric acid and a precipitate of ter-
ephtalic acid was separated from a reaction solﬁtion using a centrifuge.
The resulted product was washed with a distilled water and crystallised
15 from water, giving 864,2 g of terephtalic acid. At the same time ethylene
glycol was separated from the neutralised filtrate using distillation, ob-
tainiﬁg 322,5 g of ethylene glycol and almost the.oretical amount ofinor-
ganic salt.
Example IIL In a heated autoclave, provided with a mixer and filled par-
20 tially with water, disintegrated poly/ethyleneterephtalate/ wastes in a form
of scraps of film and bottles were placed in the amount of 1000 g togetht;r
with a solution of 823 g of ammonium bicarbonate (NH,HCO;) in 10 litres

of water. Then a content of the reactor was heated up to 185°C and the



6 tenperature was kept till the digestion of poly/ethylene terephtal ate/
was conpleted and the formati on of carbon di oxi de was stopped. The .

. autoclave was relieved and the excess of carbon di oxi de and water were
renoved an rbon di oxi de was absorbed in a reactor

anmoni a so?&quggszgfl The yielded in a reactor amoni um B’cﬁg%g’ﬁ@%e was
used in the next batch I n preparatlon the input mxture. The water: sol ution
of products formed in the autoclave waffiltered hot through a filter wth
~active carbon. The chilled filtrate was acidified with sul phuric acid and a
preci pi t at ecerfipfrashte whs tkepepill the digestidn wi pobwpthydéredtdrephtaldte/ wasct i on
liquor in a cen- 10 trifuge. The resulted product was washed with a

distilled Waénpletéd afid the férahdticrest darboh \Gd:ade wis\stoiEped0 3T He ahtdchivepht al i c
acid. Fromthe solution, af- ter precipitation of terephtalic acid and

evapor ati onyaf 1@115’514(#’%%1 thEleRU:R" cgtas‘ﬁ%aaaewahﬁfwé%%e%ed\?id

t heoreti cal anount anmoni um sal't were obtained. 15 Exanple

neated aut ogh sy arouted Wl g ML a0l iiog MoALbga A 1

di si nt egr at er ep at e/ was scraps of fi I m
and bott es.in e of 1000 wer e ace et her th.a sol.ution of
207 g of nﬁm’a"ﬂﬁ Arifedin @ W@Pﬂ%ﬁ&w@h azbon iy tl?%i%fhevmtr Then
a content of the_ reactor was heated up to 28‘%Perr Ca d t he 0 t enper at ur e
was kept ti [batehnin prgeavation the b‘%ﬂ‘}f’/ ea8HT: 57 EF‘EP o TPROdRESOC| ave
was relieved and the excess of carbon d| oxi de and water were renpved. The
wat er sol ut fomest inpthecantoclare wasdiltered hot shxovghza, Slten with activessazbomot

through a filter with active carbon. The chilled filtrate was acidi - WO
99/ 28285 The chilled filtrate was acidified with sulphuric acilCahtdB® prédgiidted

.q

deposit of terephtalic acid was separated from the reaction liquor in a cen-

10 trifuge. The resulted product was washed with a distilled water and crys-
tallised from water, giving 863 g of terephtalic acid. From the solution, af-
ter precipitation of terephtalic acid and ev_aporation of a solvent, ethylene
glycol in amount of 322 g and a theoretical amount of amntonium salt were
obtained.

15 Example IV.In a heated autoclave, provided with a mixer and 'ﬁlle_d par-
tially with water, disintegrated poly/ethyleneterephtalate/ wastes in a form
of scraps of film and bottles in the amount of 1000 g were placed together |
w1th a solution of 407 g of ammonium carbamate (NH,CONH_) in 10 litres
of water. Then a content of the reactor was heated up to 200°C and the

20 temperature was kept till the digestion of poly/ethylene terephtalate/. The
autoclave was .relieved and the excess of carbon dioxide and water were
removed. The water solution of products formed in the autoclave was fil-

tered hot through a filter with active carbon. The chilled filtrate was acidi-



-7 fied with sulphuric acid and the precipite of terephtalic acid was
.separated froma filtrate in a centrifuge. The resulted product was washed
.Wth dis- tilled water, giving 862 g of terrephtalic acid. From a sol ution,
resulted after precipitation and separation ethylene glycol in anmpunt of
321 g was 5WQ¥F5t ed, using distillation process, and t hBCVEEAHR was
ammoni um sul - phate. Exanple V. In a heated autoclave, provided with a

m xer and filled par- tially with wat er 4 di si nt egr at ed

pol y/ et hyl enet erepht al ate/ wastes in a formof synthetic fibre

post product i te re pl.aced, ,n the. t _of .1000 .10 together with
a sol ution éfe%%if%?vfwﬁm%ﬂﬁ’e%mﬁgﬂ}ﬁ%%ﬁ? g?’#} S’ngfeg%ﬁ' -St ion in
10 litres of water., Then a coptent t he reactor was heatged, up.tq.

200[ err] C arfmom fligatsima se8 k@%ﬁ ’Fﬁﬂfﬁ‘?ﬁ’é" JES ¥as ?dﬁ'g%ﬁ&'hw ene
ter- ephtalate/ was conpleted and then it was filtered hot through a

filter. The ttlled wader, igivingt862\g s of uigreanhdalic qcid. fnom a sodutiony rregnltad

sul phuric acid and 15 the precipitated terephtalic acid was separated in a

centrifuge aftervpreeipitation and sepatativndethylgne glycélcingambuat pf 8281 @ wakt hyl ene
gl ycol in anount of 322 g was obtained fromthe remai ned solution and then

in aresyt fpatatedyabinlg distillation prosess)iand thp residueasas apmiciiath sile
mut ual amounts of substrates and products, calculated on 1000 parts 20

b.w of polvéglgg yl ene terephtalate/ in the exanples is presented in a table
no. 1. 99/ 28285

PCT/ 1 B97/ Olﬂﬁéﬁgbvewg. hehted autoclave, provided with a mixer and filled par-
tially with water, disintegrated poly/ethylexiete;ephtalate/ wasté in a form
of synthetic fibre postproduction waste were placed in the amount of '1000
10 g together with a solution of 313 g of urea (NH,CONHjy) in a form of a solu-
| tion in 10 litres of water. Then a content of the reactor was heated up to
200°C and the temperature was kept till the digestion of poly/ethylene ter-
ephtalate/ was completed and then it was filtered hot through a filter. The
chilled filtrate was subjected to a neutralisation with sulphuric acid and
15 the precipitated terephtalic acid was separated in a centrifuge and washed
and crystalli'sed , giving 864g of a product. Ethylene glycol in amount of
322 g was obtained from the remained sblution and then in a result of a
érystallisation ammonium sulphate was separated.
- The mutual amounts of substrates and products, calculated on 1000 parts
20  b.w. of poly/ethylene terephtalate/ in the examples is presented in a table

no. 1.



. Per

pol y/ ethyl ene terephtal ate exanple | exanple |1
exanple Il ~exanple IV exanple V Reagent NaHCJ err ] KHCO err]
NH[ err] HCO err] NH[ err] CONH[ err] NH[ err] CONH err] 875 1043
823 313 water as re-
187, 5 ‘Qé%z%”%gent amount  of 458 458 ~ TCTTRIQST
230 230 educed CJerr] /cal cul aBed/ Terephtalic 864
864, 2 863 862 ‘ . 864 acid Ethylene gly- 322, 6
322,5 PdRleTo. 1 321,0 322,0 col The results of chem cal

analy5|s of terephtallc aC|d

1000 parts b.w of

obtained in the above 5

exanpl es are

presented i [ goeran T o , ,,
67,0 674 R e g T 2 s = "'i';;"*l"*
11 80 11 T : AR i - F b B
1,32 1, 1QReagent11 A MaHECOst dnt K CONgp, 681{200
15,40 15, $0 p-toluid aci8Bcontlent 1043 | 13828 g ¥07 dg 3818 13
18, 2 benzoi ¢watsrdas getlent -Fppni 16+6 10,-5—- 187,5 ]Tl, 2281,59, 5
WO 99/ 28285 jagent 1 PCT/1RB97/101497-_9

amount of 458 458 458 230 230

educed COq

/calculated/

Te_rePhtalic 864 864,2 863 862 864

acle

Etlhylene gy-| 822,8 3225 322.5 321,0 322,0

CO.

10

The results of chemical analysis of terephtalic acid, obtained in the above

examples are presented in a table no. 2

Table no. 2.

acid number [mg KOH/g] 675,1 675,0 674 9 675,1 | 675,2
sodium Na* [ppm] 5,62 1,80 1,76 | 180 1,50
potassium K' [ppm] 1,10 3,9 1,32 1,10 1,11
4-CBA content [ppm] 18,10 18,00 16,30 1540 | 15,80
p-toluic acid content[ppm] 18,2 28,1 36,0 18,5 18,2
benzoic acid content [ppm] 10,6 10,5 10,3 1.2 | 95

. 9

10



"The patent clains 1. .The met hod ef—recovery of terephtalic acid and
et hyl ene gl ycol from poly/ethyl ene tereﬁ)ht al ate/ wastes, in which the

= sui t abl y "di si nt egrat ed wastes of ﬂjIMH ﬂ "ﬂ phtal ate/ are subjected
to the treatnent of 5 an aqueousiiies] "k i ne sol ution at the

i ncreased t Xp¥R#MBre, and then the reaction mxture, aftePCHEBIAAEIION
~solid inpurities and chilling, is neutralised with acid and fromthe
resulted mixture a'solid phase i§ separ@ted, which is subjected to the
purification and drying, and fromthe remained solution ethylene glycol is

separated, characterised in, 10 Thepapaltyclsiniy | ene terephtal ate/ is
heated in an aqueous solution at the tenperatures from 150C to 280C with a

reagent subgt @eme&maslsp febSVBL) 6T fHrePRtalicOARA &ﬁ@getﬁy&aébggealeﬁoﬁi

amoni a and alkal1 netals, ammoni um car bamate and urea, which substances
are used in a ﬁﬂﬁg, C Ry, QB : t hod .
according to W&.ﬁg&%‘é#ﬁé@x char gvc?%erflé‘%d In, ?ﬁg%mﬁﬁs]?ﬁ%ékég%ﬁ

pol y/ et hyl ene t erepht al,a I S heat i p,an_aqueou | ytipon at the

t enper at ur es H"@Fgﬁée‘ﬁl ﬁ%@%&ﬂf@? pg‘g%lfgﬁ/r]aﬁeggglef%gs eﬂ#ﬁogreﬁ t9hg to
the claips 1 and 2, characterised in, that carbon dioxide fornmed duying in
a proces? is &p q%lggtlS,Fillﬁ&ﬂm MB%&PB@?“Z@"_ e ingregsed tRmperalyre); and

recyeled. 25 then the reaction mixture, after separation solid impurities and chilling,

is neutraliéed with acid and' from the resulted mixture a solid phase is
sep#rated, which is subjected to the purification and drying, and from
the remained solution ethylene glycol is separated, characterised in,

10 that poly/ethylene terephtalate/ is heated in an agueous solution at the
temperatures from 150°C to 280°C with a reagent substance, chosen
from the group, comixrising bicarbonates of ammonia and alkali metals,
ammonium carbamate and urea, which substances are used in amounts
not less than a stechiometric amount

15 2. The method according to the claxm no. 1, characterised in, that
disintegrated poly/éthylené terephtalate/ is heated in an aqueous
solution at the temperatures between 180°C and 200°C.

3. The method according to the claims 1 and 2, characterised in, that

carbon dioxide formed during in a process is at least partially absorbed

20  in an alkali sclution and recycled .



