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IMPROVED POLY ETHYLENE TEREPHTHALATE DECONTAMINATION 

FIELD OF THE INVENTION 

The invention relates R. method for the decontamination o[ poly ethylen~ 
terephthalate ("PET"). 

BACKGROUND OF THE INVENTION 

PET is a thermoplastic polyester thnt can be formed frClm 

1,2-dihydroxyethnne ( "ethanediol11
) and terephthalic acicl by direct 

esterlfication to form bis (hydroxy ethyl) terephthalate ester (''BHT11 ) 

which ls then 

polymers. 

!,;' 
polymerised by catalysed ester exchange to useful 

Traditionally, PET has been used ext.~nsively because it can be offered 

as an oriented film or fibre, has high tenacity, good electrical resistance 

and low moisture absorption together. with a melting point of 

approximately 265 degrees Celsius. 

For these reasons, its uses have been very diverse extending from_ •. 
being blended with cotton for wash and wear fabrics, blended with \\'ool ·. · 
for worsteds and suitings, pn.ckn ging films a.nd recording tapes and 
containers including soft drink containers. 

20 -
There are n ·number or applications of PET where remelting nnd 
reforming ls not permissible or gives Inferior properties. The reuse of 
.PET for these appUcaUons Is best achieved by degrading the poJymer 

25 

Into the orlglnal monomnrs namely eth1mediol and terephthalic acid then 
renctlng the monomers togetht>r to regenerate the original PET. 

The l<nown nrt (Rrltlsh Patent No. fi10l35) ii:: to hydrolyi::e PET wH.h_ 

either strong RlknHs 01· acids. ThE' alkalis must be neutralised with acid 
to pr·oduce l<.>repht.hn.llc ncld resulting ln n significant coi;t or reRf.tents 
nnd possible contnrni11alion or the p1·oduct with n.Hrnll rnP.tnl Ions. TtH• 
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strong acids must bP recovered and the ethanedlol separated. Further 

the acids dhu;olve paper Rnd pigments to give by products which are 

difficult to sepRrate. 

It is known that PET will transesterify with ethanediol (British Patent 

S No. 610136) but the product BHT, is not a convenient interme.diate for 

subsequent purification to remove esters of contaminant acids such as 

benzoic and adipic acid. 

Accordingly, the present invention is directed to nn improved process of 

decontaminating PET. 

10 DESCRIPTION OF THE INVENTION 

Accordingly,· in one form o[ this invention, there is provided a process 

for removing contaminants from PET components by depolymerising PET 

comprising the following steps: 

.(a) transesterlfying material containing PET by reacting etha.nediol 

15 having a temperRture at or about the boiling point of ethanediol 

with the mRteriRl for a predetermined period of timP to form a 

solution contnining soluble. short chain PET polymers and/or 

BHT; 

(b) recovering short chain PET polyme!'s and/or BHT And 

20 ethanediol; And 

(c) hydrolysing the recovered short chain PET polymers and/or 

BHT at elevated pressure and temperature for ft pl"".'delt:'!rminecl 

period of time tn form an ethnnediol solution and crystals of 

terephthfttlc ncld. 

2 S According to Rnother form of the invention, tllP.re is provided R procesi:: 

for removing contnmtnnnts from PET components by depolymerising rF.T 

comprising the following steps: 
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(a) transesterlfylng material contalnlng PET by mixing ethanediol 

having a temperature at or about the bolJing point or ethanediol 

with the mllterlal £or a predetermined period or time to form a 

mlxture contnlnln~ embrlttled PET; 

5 (b) crushing the mlxture and separating, uncrushed material from 

10 

the crush{>d material which contains PET; 

( c) transesterifying thP. PET by reacting etlumedio1 hnving n 

temperature nt or about the· boiling point of ethanedio1 with the 

recovered PET for n predetermined period of time to form a 

solution containlnp; soluble short chain PET polymers and/or 

BHT; 

(d) recovering short chain PET polymers and/or BHT nnd 

ethanediol; and 

( e) hydrolysing the recovered short chain PET polymers and/ or. 

15 BHT at elevated pressure and temperature for a predetermined 

period .or Ui:ne to form an ethanediol solution and crystali:; of 

tereph thalic acid. 

According t.o yet another form of the invention, there is provided n 

process for removing contnmimmts from PET components by 

20 depolymerising PET comprhdng the following steps: 

(a) transesterlfylng the material containing PET by mixing 

ethanedlo] ·having n t.empcrature at or about the boiling poh't of 

ethanedlol with the materin.1 for a predetermined period of time 

to form a mixture contaitiing embrit.tled PET; 

25 (b) crushing the mixturn nnd separating unr.rushed mAteriRl from 

the crushed mAterhtl containing PET; 
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(c) hydrolysing thE'! PET In the mixture at elevated pressure Rnd 

temperaturE'! for R predet.ermined period of time to form nn 

ethane.diol solution and crystRls 0£ ter~phthalic acid; 

(d) esterifylng the ethRnedlol solution and crystals of terephthRlic 

5 acid to form short chain PET polymers and/or BHT; and 

(e) recovering short chRin PET polymers and/or BJIT from the 

mixture. 

It hRs been surprisingly found thRt ethimediol nt or near its hoiling 

point reacts wlth PET but does not react significantly with products 

10 often used in PET cont.Rini;:ig products including paper, other plastics 

(for example, poly vinyl chloride ("PVC 11
), colouring dyes, pigments .• 

minernl sands or clays ("Contaminants"). 

Typically the step or steps involving transesterification with etbanediol 

are cRrried out at a temperature of within 10 degrees Celsius of the 

15 boiling po\nt of ethanecliol and more preferably at a temperatnre of 

within 5 degrees CP-lsius · of t.he boiling point of ~thanediol. Such 

temperature fluctuntlons clo not substantially affect the lack of reactivity 

of the ethanediol with the Conbtminant.s. 

Transesterificatlon of PET with ethanediol according to the invention can 

20 result in the PET either bP.coming embrittled or solubllising dep<=mding on 

the period of timE'! ove1· which the trRnse~terification is allowed t.o take 

place. At the various st.ages, separRtion of the PET containing mixh1re:c: 

or solutions can be nff Pclecl by known separation technique~. 

Preferably, embritllement is caused to occur after a period of bPt.Wr?.en 

25 between 20 mfout.p.:c; And 60 mlnute:c: ancl rnorP. preferRbly hefWPEm 30 

minutes Rnd 50 minutes. 

In thP cnse of soh1blllsAtlon, the transe:c;lerificAtlon take:c; plRct'! ovP.r n 

preferred per\od of at leP.:c:t. one or two hours and even mor<:> pr~r~rRhly 

ahout two hon rs. PET wlll soluhlll~P. after longPr pnriod~ of 
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tran!'lesterlflcatlon because or the solublllty of short chain PET polymers 

and/or BHT ln ethanedlol . .If all or a substantial portion of the PET ts 

transesterlfied to BHT which raises the bolling point of the solution, the 

renction time may be less because the higher bolling temperature will 

5 drive the reaction more quickly. 

Embrlttlement which tnkes pla.rP. prior lo the collapse of the original PET 

structure allows the PET fo be crushed to separate it from 

Contaminants. This allows separation to take place on the basi!'i of size 

and density. Crushing to less than l mllJimetre ls preferred. Crushing 

1 o can be achieved by J"ollers or hammer mills or any nthPr known 

technique for reducing the size of particles. Once crushed, the PET is 

separated from typical Contaminants such as hydrocarbons and pigments 

from paper. Other substances giving rise to coloured products ca.n be 

separated by · screening, washing or density separation fro~ other 

15 Contaminants which have not become embrittled or have solubilised in th(,'! 

ethanediol such ai:i paper fragments in ethanediol or pulp ill water 

medium. 

Once solubilised, separation of the PET rich fraction in one form of the 

invention can take place preferably by filtration methods and more 

20 preferably by high pres~mre filtration methods. The addition 0£ acti.vat.ed 

carbon or a combination of activated carbon and activated clay is used 

as an adsorbant for a wirle variety of molecules i:iucb as dyes, 

pesticides, coloured polymeri:i, etc. 

Other fo:relgn plasUcs with Rn ~.lknne chain do not depolymerisn in the 

25 boiling ethanedlol bu~ only molt so thnt they may be removed by Pit.her 

flotation on the den!'iP.l' ethRnediol ( lll.4 kllogrRms/m 't) , screened or 

filtered From embrittlec'I PET or the short chain PET polymer nnd/or 

BHT solution. Prote,ns And polyAmldes do not react wlth etlrnnP<lJol 

and are recovered with thP. other plnstlcs. Other polyesters are Ali::o 

3 o transesterlfled and contaminate the short chain PET polyme1· i:iolution. J t 

cnn he understood thAt this present Invention does not claim thnl nil th"" 

PET is convert~d t.o BTIT only Uu~t the polymer chain length is short so 

lhnt the t.erephthRIRtf' contnining molecules are soluble in hnt Pth11nPrilnl 
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to permit separntlon of foreign materla1s and rapid subsequent 

hydrolysis. 

Following transesteriricRtlon, the short chain PET polymers and/or BHT 

can be purl£led by crystaUisRUon in water liberating excess ethanediol. 

5 The precipitate ls filtered off. The filtrate containing ethimedio1 ls 

recovered by £rar.llonn1 distillation from the additional Willer (British 

Patent No 610136). Wahn- soluble Impurities such as suga-r And cit.rte 

acid from soft. drinks ArP pnr·tin1Jy removed in the filtrate and re.lect.ecl 

ns an in volatile residuP. by distllling off· the ethanedlol. 

10 Although It will be understood that the proportions of eth1medio1 to PET 

is not critical to the trnnsesterification of the PET, in preferred forms 
=~ 

of the invention the propo-rtion or ethanec:Uol to PET is at least 1: 1. 

Excess ethanediol can be t"Pcovered by distillation techniques wen known 

to those skilled in the art. 

15 The short chain PET polymers and/or BHT are hydrolysed with water 

at efovated pressures Rnd temperatures to give ethanediol and crystalline 

terephthalic acid. Typically, hydrol:"trsis is achieved by dispersing th<> 

short chain PET polymers and/or BHT in R water slurry in a high 

pressure vessel and heating it to more .than 180 degrees Celsius for 2 

20 hours and then allowing it to cool. This treatment givPs good 

hydrolysh; without the requirement for catalysts (which contaminate the 

product) and also givPs p:ood crysta1s of t.P.rephth!'lic acid with a high 

purity due to the gn>ntly Increased solubility at the higher tempP.rat.urP.. 

The crystals are wnio:hed with water .to remove etha.nedlol which is 

25 recovered as cleserlbecl bP.fore. 

A number of water soh.1blP substances (fot" PXRmple, citric Reid. 

phosphoric acid, ,;odium chloride nnd sulphuric Reid) in the feed Rtor.k 

will be present ln the mlxt.urp of terephthallc Reid and et.hanedlol and 

Rr~ separated by the filtration. Additionally, n widP VRriety of 

30 compounds such ns protein, p11.per, fatR and some pesticides will h<> 

hydro1ysed and madn WRter soluble relntive to the very inRoluhle 

terephthallc acid. 
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Contamination or the short chain PET polymers and°/ or BHT by benzolc, 

adiplc and sebaclc acid I!:; recllfled because the free acids are 

approximately l.000 timei:; more soluble in the wash water allowing some 

foreign polyester in the feed. 

5 The hydrolysis can be improved by using a reactor of annular format 

where heating is followed by parUnl cooling to allow the solubility of 

terephthnllc acid to cycle And assh:t crystallisation and removal from the 

aqueous phase. Further Improvement. in hydrolysis is given· by allowing 

some boiling of the hydrolysing mixture then condensing and removing 

10 an ethanedlol rich phase. The contaminant water soluble imbi;:;tnnces 

can be removed either prior to the transesterification by water washing 

and drying or after hydroysls in the water and ethanediol solution nnd 

then are rejected ln the residue after distillation of the water and 

ethanediol. 

15 The ethanediol is reAdily purified by distillation and may he partially 

recycled to give both product for further polymerisation and enough 

product to react with fresh PET. Contaminant alcohols such as 

methanol from ethylene methyl acrylate or hexanediol from polyestel' are 

separated in the distillation step. 

20 DESCRIPTION OF THE :QIA.GRAM 

One form of the invention is illustrated in the flow d1art. 

Used PET is initiA.Jly i:;uh.iected to transesterification with boiling 

ethanodiol for sufficient time to embrittle PET. ThereArter the mixture 

is passed through rolleri:; whi<'h crush embrittled PET. 

25 The non-crushed (ductile) components of the mixture Rre sepnrah•d by 

sc1·eening from the remainder of t.he mixture. The PET fine!': are then 

subjected to a furthP.r transn!';terification process. 
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Activated carbon and clay IR added durlng transesterlflcatton to adsorh 

contaminants. During this further transesterlficatlon process the PET is 

converted into short chain PET polymers and/or BHT which are soluble. 

The resultant solution Is subjected to a further separation by screening 

5 and/or high pressure rntrntton to remove contaminants such as activated 

carbon, clay, dye, PVC Rn cl glue. 

The rntrate ts hydrolysed with v·ery pure water under elevated 

pressures and tempP.ratures lo form ethanediol nnd crystalline 

terephthalic acid. Acids (for example. benzoic and citric acids) remain 

10 in solution and are sepRratecl from crystalline terephthalic acid. 

The ethanedtol and terephthallc acid are esterlfied to short chain PET 

polymers and/or BUT. Activnted carbon and activated clay are added 

and then any remaining contaminants for example PVC, glue and dye 

are removed by filtration. 

15 EXAMPLES 

The invention is illush·Rted by the following non-limiting examples. 

Example 1 

PET bottles of mixed colour were dissected to give. 500 grams of 

fragments which werP. trRnsferred 1.o n flask with a re£lux concle11ser. 

20 500 grams of ethanediol wRs added and then the apparatus was heRtecl 

to boil the ethanediol with reflux untn the PET was solubilised 

(approximately 2 hours) ancl n furt.her 30 minutes t.o increase the 

conversion to short chRin PET polymeri:. and/or BHT. The paper and 

polyethylene frRgmenti:. were screened off then the coloured ~olution was 

25 treated with 1 grRm of Rctivat.ed cRrbon for 5 minutes and f\ltered. ThP 

flltrat.e WAS added to l litre of boiling water with mixing then aJlow~r'l to 

cool ·to give a preclpit:atP of short. chain PET polymer~ ;ind/or BJTT 

which is filtered off. The flltrRte wRS retnined for ethanediol rP~overy. 

The short chain PET polymers and/or BHT wai:; dispersed in nn eqtrnl 
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weight of water and transferred to a pressure vessel then heated at 200 

degrees Celsius for 2 hours then allowed to slowly cool. 

The mass was filtered to give crystalline terephthalic acid and the 

filtrate retained. The two filtrates were combined and fractionally 

5 distilled to separate the ethanediol from water and lnvolatlles. 

Example 2 

25 gram samples of the fo11owing plastics were heRted in 200 grams of 

boiling ethanedlol for 2 hours then the plastic recovered:-

Low den~ity polyethylene; High density polyethylene, Polypropylene. 

10 Ethylene methyl acrylate-ethylene copolymer 2205, Ethylene butyl 

acrylate-ethylene r.opolymer DFDS 6430 and Ethylene-vinyl acetate 

copolymer 28-800. In each case the plastic melted but was otherwise 

unaffected nnd was readily recover~d from the solvent. 

Example 3 

15 1 kilogram of ethnnediol wai:: heated to 190 degrees Celsius then 600 

grams of granulated PET soft drink bottle was added and heated for 45 

· minutes. The solid PET was screened off then crushed between rolls to 

particles less than 1 millimetre, whi1e paper label passed through the .. 
r.olls unaffected. The r.rm::hed PET was divided into equal part.i:; which 

20 were treated separntety. One part WRS screened using ethnnediol ns an 

aid 1.hen the fines passing the screen were heated for one hour tn 

convert the PET to sohtbl{' products. A mixture of 5 gr.ams of 

activated carbon nnd 5 grams of. activated clay were ndded and the 

mixture heated and stirred fol' 15 minuteR then fntered Rncl the product 

25 h_ydrolysed to give short chain PET polymers and/or BHT nnd , 
etj1anediot. The second pRrt was screened with water then the product 

· PET purtfied by wnshing with hindered settling to remove fine pAper 

fibres and small parUclPs. The product was dried and tr.eated ni:; nhovP.. 
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Example 4 

A reactor WRS com:truct.ecl from 3. met.res of 21 millimetre pipe and R 1 

litre bowl as an annulus with the plane of the ring held vertical. 1. 5 

litres of water was added to the reactor and the temperature brought to 

5 200 degrees Celsius them n molten mixture of 100 grams of short chain 

PET polymers and/ or BHT Rnd 100 grams of ethanediol added to the 

water and maintained Rl 200 degrees Celsius for two hours by heating 

one segment of the Rrmului:; Rnd allowing the rest to be partially cooled 

by the Rtmosphere. The> apparatus was then ·cooled and crystallin(I! 

10 terephthRlic acid and ethRnediol recovered. from the water suspension. 

Example 5 

A sample of terephthalic acid (JOO grams) was taken and dispersed in l 

litre of ethRnediol and heRted nt the boiling point with reflux to remove 

water of reaction for 4 hours. A mixture of 2 grams of acth~ated carbon 

15 and 2 grams of activated cJRy was: added and stirred for 30 minutes 

thel! £iltared off to remove PVC, PET dyes etc and then the excess 

ethanediol was distHled off and the polymerisation was completed by 

heating to 270 degrees Celshrn under vacuum to produce a PET polymer. 

The process described above can be used to effectively treat a variety 

20 ·of materials which contnin PET to give pure monomers for 

repo1ymerisation. This dii;covery allows the u~n of dirty whole botUei:: 

with unsorted foreign plastics and attached 1abe1s and tops with i::nme 

foreign bottles and plRstic debris. The process can also be used to 

recover PET monomers from used X-ra.:y film or mixed fabrics. 

25 Since modlficattons to th«? st.ops dei:;cribed are various and obvious to 

those skilled ln this nrt It is to be understood that this invention is not 

limited to the part.iculRr embodiments described. 
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS: 

1. A process for removing contaminants from PET components by 

depolymerlslng poly ethylene terephthalate ("PET") comprising the 

following steps: 

(a) transesterlfylng material containing PET by reacting 

ethanediol having a temperature at or about lhe boiling point 

of ethanediol with the material for a predetermined period of 

tlme to form a solution containing soluble short chnin PET 

polymers and/or bis (hydroxy ethyl) terephthalate e~ter 

("BHT"); 

(b) recovering short chain PET polymers and/or BHT nud 

ethanediol; and 

( c) hydrolysing the . recovered short chain PET polymers and/ or 

BHT at elevated pressure and temperature fo·r a 

15 predetermined period of. time to form an ethanediol solution 

and crystals of terephthalic acid. 

2.. The process of claim 1, wherein step (a) is carried out at n 

temperature of within 10 degrees Celsius of the boiling;· point of 

ethanediol. 

2 O 3. The process of clnlm 1, wherein step (a) is carried out A I. n 

temperature or within 5 degrees Celsius of the boiling point of 

ethanediol. 

4. The process or Rny one of claims 1 to 3, wherein the proportion of 

ethnnedlol to PET ls at lenst 1: 1. 

25 5. The process of any one of claims 1 to 4, wherein the predetermined 

period of time in. stP.p (a) is at least one hour. 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \'I\ 
* C L M S 
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6. The process of any one of claims 1 to 4, wherein the predetermined 
period or time In step (a) ls at least two hours. 

7. The process of any one of claims 1 to 4, wherein the predetermined 
period of time in StPp (a) is about two hours. 

8. The process of any one of claims 1 to 7, wherein the PET and 
ethanediol are rec:overed in step (b) by filtration. 

9. The process of cJnim 8, wherein the filtration is high pressure 
filtration; 

10.. The process according to claim 9, wherein the filtration includes the 
1 o addition of activat.ed carbon or a combination of activated carbon and 

activated clay. 

15 

20 

25 

11. A process for removing contaminants from PET components by 
depolymerising poly ethylene terephthalate ( "PET11

) comprising the 
foil owing steps : 

(a) 

(b) 

(c) 

transesterifying material contnining PET by mixing eth.nnediol 
having R temperature at or about the boiling point of 
ethanediol with the material for a predetermined period of 
time to form a mixture containing embrittled PET; 

crushing the mixture and separating uncrushed material 
from the crushed material which contains PET; 

transesterlfying the PET by reacting ethanediol ·having n 
temperature al or about the boiling point of ethanediol with 
the recovered PET for R predetermined period of 1 imi:> to 
form n solution containing soluble short chain PE'r polympr.i:; 
ancl/01· bis (hydroxy ethyl) terephthalate ester ("BHT"); 

( d) recovering short chain PET polymers and/or BHT and 
ethanediol; and 

I I/If If 1111~ ll~l lllll /11111 
s * 
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(e) hydrolysing the recovered short chain PET polymers nnd/or 
BHT at elevated pressure and · temperature for a 
predetermined period of time to form an ethanediol solution 

and crystals of terephthalic acid. 

The process of claim 11, wherein step (a) is carried out at a 

temperature of within 10 degrees Celsius of the bolling point of 
ethanediol. 

The process of claim 11, wherein step (a) is cAt-ried out nt R 

temperature of within 5 degrees Celsius of the bolling point of 
ethanedlol. 

14. The process of any one of claims 11 to 13, wherein the proportion of 
ethanediol to PET in step (a) ls at least 1 :1. 

16. The process of any one of claims 11 to 14, wherein the 
predetermined perJod of time in step (a) is between 20 minutes and 
GO minutes. 

17. The process of Rny one of claims 11 to 14, wherein the 
predetermined period of time in step (a) is between 30 minute~ and 
50 minutes. 

18. The process of any one of claims 11 to 17, wherein the PET is 

crushed to a size of less than 1 mUlimetre. 

19. The process of any one of claims 11 to 18, wherein step (c) ii:: 
carried out at a temperature or within 10 degrees Celsius of the 
boiling point of ethanedtol. 

20. The process of any one of clatms 1.1 to 18, wherein step ( c) ls 
carried out at a temperA.ture of within 5 degreei.:; C~lshJR 'of the 
bolling point of ethanedlol. 

111111~ 1111~ Ill/I I/Ill ///II/ 
"' s * 
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This Sheet llas Been Re laced 

I Ill/Ill /Ill/I /I/I II/ j11 
21. The process of Rny one of claims 11 to 20, wherein the· proportfon of 

ethanedlol to PET In step ( c) ls at least 1: 1. 

22. The process of nny one of claims 11 to 21, wherein the 

predetermined period of time ln step ( c) ls at least one hour. 

23. The process of any one of claims 11 to 21, wherein the 

predetermined pe1·iod or time in step (c) is at least two hours. 

24. The process or nny one or claims 11 lo 21.. wherein the 

predetermined period of time ln step (c) is about two hours. 

25. The process of any OIJ;f- of claims 11 to 24, wherein the PET and 

10 ethanediol are recovered in step (d) by filtration. 

26. The process of claim 25, wherein the filtration is high prer:;sure 

filtration. 

27. The process according to claim 26, wherein the filtration includes 

the addition of activatE~d carbon or a combination of activated carbon 

15 and activated clay. 

20 

25 

28. The process of any one of claims l1 to 27, wherein step (b) includes 

the step of density separation. 

2!l. A process for removing contaminants from pnly ethylene 

terephthalate ( nPRTn) components comprising the following step!::: 

(a) t.ransesterifylng the material containing PET by mixing 

ethanedlol having a temperature Rt or about the bolling point 

of etlumP.clinl wlt.h the mA lerlal for n prNJetermineci period of 

time to form n mixture containing em brittled PET: 

(b) crushing the mixture and separating uncrushed mnt.P.1·inl 

from the cr11!;hed material containing PET; 

I I/Ill~ 1111~ 11~1/ll[lJJ1/11 . 
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(c) hydro1yslng the PET ln the mlxture at elevated pressure 

nnd tamparntun> for a predetermined period of time to form 

nn ethanediol !o;Olutlon and crystals of terephthallc· acid; 

(d) esterlfylng th.- ethanedlol solution and crystals of 

terephthaUc nc-ld to form short chain PET polymers and/or 

bls (hydroxy "thyl) terP.phthalnt.e ester ("BHT"); and 

(e) recovering short chnin PET polymers and/or BHT from thP. 

mixture. 

30. The pt'ocess 0£ claim 29. wherein step (a) is carried o\t t at n 

. 10 temperature of within- ·10 degrees Celsius or the boiling point of 

ethanediol. 

31. The process 0£ claim 29, wherein step (a) is carried out at a 

temperature 0£ within 5 degrees Celsius of the boiling point of 

ethanedlol. 

15 32. The process of any onP. of claims 29 to 31, wherein the proportion of 

ethanediol to PET in stE>p (a) is at least 1:1. 

33. The process of any one of claims 29 to 32, wherein the 

predetermined period nf time in step (a) ls between 20 minutes an cl 

60 minutes. 

20 34. The process of nny one of claims 29 to 32, wherein the 

predetermined period or time in step (a) is between 30 mlnute11: nnd 

50 minutes. 

35. The process or any onf' of claims 29 to 34, wherein th~ PET i !'; 

crushed to a sl:r.e or l millimetre. 

2 5 36. The process of nny one of claims 2H to 35, wherein thP. PET nnd 

ethanedlol are rP.coven>d In step (e) by filtration. 

\ \11\111 llll\1111\1 1\11111111\ 
* C L M S * 
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37. The process or clA.lm 36, wherein the filtration ls high pressure 

£lltratlon. 

38. The process according to claim 37, wherein the £iltrA.tion includes 

the addition of activated carbon or a comblnatlon of activated carbon 

s and activated clay. 

39. A process for recycling poly ethylene terephthalatc ("PET") from 

~ources or used PET comprising the steps or any one of claims 1 to 

38. 

40 ~ A procesR for recycling poly ethylene terephthalate ("PET") 

10 containing dlols other-. -than ethanediol comprising the steps or any 

one or clatm 1 to 39. 


