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The invention relates a method for the decontamination of poly ethylene

terephthalate ("PET").

BACKGROUND OF THE INVENTION

FPET is a thermoplastic

polyestér' that can be
1,2-dihydroxyethane

("ethanediol”) and terephthalic

formed from

acid

by direct

esterification to form bis (hydroxy ethyl) terephthalate ester ("BHT")

which is

polymers.
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then polymerised by catalysed ester exchange tao

useful

‘raditionally, PET has been used exiensively because it can be offered

as an oriented film or fibre

and low moisture absorption together with a
approximately 265 degrees Celsius.

15
For these reasons,

being blended with cotton for wash and wear fabrics
for worsteds and suitings,

containers including soft drink containers.

There

., blended with wool
packaging films and recording tapes aud

, has high tenacity, good electrical resistance

melting point of

its uses have been very diverse extending from

20 - are a number of applications of PET where remelting and

reforming is not permissible or gives inferior propertieé

s. The reuse of

PET for these applications Is best achieved by degrading the polymer
into the original monomers namely ethanediol and terephthalic acid then

reacting the monomers together to regenerate the original PET

The known art (British Patent No.

25 either strong alkalis or aclds.

610135) is to hydrolyse PET with.
The alkalis must be neutralised with acid

lo produce terephthalic acld resulting in n significant cost of reapgents

and possible contamination of the product with alkall rnetal ions

The



15 For these reasons, its uses have been very diverse extending from ,
bei ng -bl ended with cotton for wash and wear fabrics, blended wi th wool
for wersteds and suitings, packaging filns and recordi ng tapes and
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Accordingly, the present invention is directed to an improved process of

decontaminating PET.

10 DESCRIPTION OF THE INVENTION

Accordingly, In one form of this invention, there is provided a process
for removing contaminants from PET components by depolymerising PET

comprising the following steps:

(a) transesterifying material containing PET by reacting ethanediol
15 having a temperature at or about the boiling point of ethanediol
with the material for a predetermiﬁed period of time to form a
solution containing soluble short chain PET polymers and/or
BHT;

(b) recovering short chain PET polymers and/or BHT and
20 ethanediol; and '

(¢) hydrolysing the recovered short chain PET polymers and/or
BHT at elevated pressure and temperature for a predelermined
period of time tn form an ethanediol solution and crystals of
terephthalic acid.

25 According to another form of the invention, there is provided a process
for removing contaminants from PET components by depolymerising TET

comprising the following steps:



It is known that PET will transesterify with ethanediol (British Patent 5
No: 610136) but the product BHT, is not a convenient internediate for
subsequent puri.fication to renove esters of contam nant acids such as

benzoi'c and adi pic acid. Accordingly, the present invention is
directed to an inproved process of decont am nati ng PET. 10
DESCRI PTI ON OF THE | NVENTI ON Acgordingly, in one formof this

i nvention, there is provided a process for renoving contam nants from

PET conponent s byayle paingesteriiyi I?Ea'Eerial coadaiping i PETt hg Mmbtihgwetigrnetizps:
(a) transesterifyingy H@i‘n? Ladg QP&%%Q' PFEEOQY tﬁsa&&hﬂg p‘&ﬁ‘@@?@m&n&ﬁol

having a tenperature at poi nt haned

with the material foMith ﬁh@de&*er'm‘ ey maméatqyfniﬁweﬁydf gt rﬂf?f o form =

sol ution containi ng aMkudreecditamming aibriftled pPaITYyMers and/ or

BHT; (b) recovering short chain PET polynmers and/or BHT and 20
et hanedi ol ; and i hydr ol ysi ng the recovered short chain PET
pol ymers &nd/ or (b) crushing the ppirtyre dngl, Feparaling stnaugher tBaSElRbiFPR f or

a predeterni ned the crushed mgetiad vm‘icﬁ idgoatdiasfRET an et hanedi ol
solution and crystals of terephthalic acid. 25

According to another formof the invention, there is provided a process
(c) transesterifying the PET by reacting ethanediol having a

temperature at or about the boiling point of ethanediol with the
recovered PET for a predeterfnined period of time to form a

io solution containing soluble short chain PET. polymers and/or
BHT;

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

(e) hydrolysing the recovered short chain PET polymers and/or
15 BHT at elevated pressure and temperature for a predetermined

period of time to form an ethanediol solution and crystals of
terephthalic acid.

According to yet another form of the invention, there is provided a
process for removing contaminants from PET components by

20 depolymerising PET comprising the following steps:

(é.) transesterifying the material containing PET by mixing
ethanediol having a temperature at or about the boiling point of
ethanediol with the material for a predetermined period of {ime
to form a mixture containing embrittled PET;

25 (b) crushing the mixture and separating unecrushed material from
the crushed material containing PET; '



for renDV|ng contam nants from PET conponents by depol'ynmerising PET
conpr|5|ng the foll owi ng steps:

3. (a) transesterifying material containing PET by m xing
ethanedlol having a tenperature at or about the boiling point
of et hanedi ol with the material for a predeterm ned period of

time to forma m xture cqntaining enbrittled PET; 5
(b) crushing the m xture and separating uncrushed material from

t he crushed mat etd)al hydriotysingnti@ PETPET; the mixture at (el¢vatednpessere fpyid’]g

the PET by reactinGanfebedi @br h@"[i)Meté'mined period of LRRP®S AL &1 Of
about the boiling point of ethanedio

recovered PET
for a predetern ned ?J*é‘l“f‘%‘éf%ﬁ"‘c‘ﬁt}?é‘ pRd rgpfRls @f terephthalic adldy 1 op

cont ai ni ng sol ubl e short chain PET pol yners and/ or BHT
(d) recovering s

t .
et hanedi ol : and P(?{ egtgﬁllfgi gE-[hpOcltxgﬁédﬁo)aqg{uQ{o |t_!.rll;da@{jys'cal.'; of terephthalic

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

(e) recovering short chain PET polymers and/or BHT from the
mixture. '

It has been surprisingly found that ethanediol at or near its boiling
point reacts with PET but does not react significantly with products

10 often used in PET containing products including paper, other plastics

(for example, poly vinyl chloride ("PVC"), colouring dyes, pigments,
mineral sands or clays ("Contaminants").

Typically the step or steps involving transesterification with ethanediol

.are carried out at a temperature of within 10 degrees Celsius of the

15 boiling point of ethanediol and more preferably at a temperature of
within 5 degrees Celsius of the boiling point of ethanediol. Such
temperature fluctuations do not substantially affect the lack of reactivity
of the ethanediol with the Contaminants.

Transesterification of PET with ethanediol according to the invention can

20

result in the PET either becoming embrittled or solubilising depending on

the period of time over which the transesferification is allowed i{o take

At the various stages, separation of the PET containing mixtures
or solutions can be affected by known separation techniques.

place.

Preferably, embritllement is caused to occur after a periodd of befween
25 between 20 minutes and 60 minutes and

more preferably between 30
minutes and 50 minutes.

In the case of solubilisation, the transesterification takes place over a

preferred period of at least one or two hours and even more preferably

about two hours. PET will solubilise after longer periods of



(e) h_ydfOI ysing the recovered short chain PET pol ymers and/or 15
BHT at el evated pressure and tenperature for a predeterm ned
period-of tinme.to forman ethanedi ol solution and crystals of

terephthalic acid. According to yet another formof the invention,
there is provided a process for renoving contamnants from PET
conponents by 20 depol yneri sing PETS-conprising the follow ng steps:

(-a) transesterifying the material cantaining PET by m xin

et hanedi ol hatfeRgesterdisatien bgcause oy ﬂa’oaa‘fl%!lﬁéf BbisheRY °Bg'i“n?E'8f polymers

et hanedi ol w afdtdre BHR éniethahedioh pf atleberarisnbstapeial gsbroiont ofiTehe PET is
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m xture and s&eﬁé‘é’r&%‘?ﬁgwﬂg‘?%@f e ﬂr#%%e&?saﬁlglzﬁlreo%on%% point ot He thgi%t‘usf"h'ed

mat eri al cont B.?‘]‘ﬁ“{?@ pime may be less because the higher boiling temperature wilj

(c) hydrolgysi agiviehthdPedadtiont herérigaiekig. at el evated pressure and
tenperature for a predeterm ned period of tine to form an
et hanedi ol solution and crystals of terephthalic acid,

Fmbrittlement which takes place prior Lo the collapse of the original FET

structure allows the PET to be crushed to separate it from
Contaminants. This allows separation to take place on the basis of size
and density. Crushing to less than 1 millimetre is preferred. Crushing
10 can be achleved by rollers or hammer mills or any other 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 substénces giving rise to coloured products can he
separated by screening, washing or dénsity separétion from other
15 Contaminants which have not become embrittled or have solubilised in the

ethanediol such as paper fragments in ethanediol or pulp in 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 pressure filtration methods. The addition of activated
carbon or a combination of activated carbon and activated clay is used

as an adsorbant for a wide variety of molecules such as dyes,
pesticides, coloured polymers, etc.

Other forelgn-plastics with an alkane chain do not depolymerise in the

25 Boiling ethanediol But; only melt so that they may be removed by either
"~ flotation on the denser ethanediol (1114 kilograms/m?), screened or
filtered from embrittled PET or the short chain PET polymer and/or
BHT solution. Proteins and polyamides do not react with ethanediol

and are recovered with the other plastics. Other polyesters are also

30 transesterified and contaminate the short chain PET polymer solution. It
can be understood that this present invention does not claim that all the

PET is converted to BIT only that the polymer chain length is short so

that the terephthalate containing molecules are soluble in hnt ethanedinl



(d) estéTifyi ng the et hanedl ol sol ution and crystals of terephthalic 5

acid:to formshort chain PET polyners and/or BHT; and (e)
recovering short chain PET polymers and/or BHT fromthe

m xt ure. It has been surprisingly found that ethanediol at or ,near
its boiling point reacts with PET6 but does not react significantly

with products 10 often used in PET CTontaining products I ncl udi ng paper,

other plasticg, permit(f QLpHRABR! Gr PRIrigH Mibar&iihior i glga ( Eyﬁ)sus@q%m ng
dyes, pignents, m neral sands or clays ("Contam nants”

Typically thehgflé‘b‘y&5 steps invol ving transest erification w t h et hanedi ol
are carried out at a tenperature of within 10 degrees Cel sius of the 15

boi l ing poi nt Fgﬁo@fn@a@ﬁmq@hean%amme meegﬁaﬁbtualat PET! SORRRL o &f BHT
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Preferably, enbrittlenent is caused to ocC ur after a period of between 25
bet ween 20 m nutes and 60 m nutes and nore preferably between 30
m nut es apg 50ANMhowgledt will be understood that the proportions of ethanediol to PET

is not critical to the trnnqeﬁterificatlon of the PET, in preferred forms
of the invention the proporhon of ethanediol to PET is at least 1:1.

Excess ethanediol can be recovered by distillation techniques well known
to those skilled in the art.

15 The short chain PET polymers and/or BHT are hydrolysed with water
at elevated pressures and temperatures to give ethanediol and crystalline
terephthalic acid. Typicélly, hydrolysis is achieved by dispersing the
short chain PET polymers and/or BHT in a water slurry in a bhigh
pressure vessel and heating it to more than 180 degrees Celsius for 2

20 hours and then allowing it to cool. This treatment gives pgood
hydrolysis without the requirement for catalysts (which contaminate the
product) and also gives good crystals of terephthalic acid with a high
purity due to the greatly increased solubilit& at the higher temperature.

The crystals are washed with water to remove ethanediol which is
25 recovered as described before.

A number of water soluble substances (for example, citric acid,
phosphoric acid, sodium chloride and sulphuric acid) in the feed =stock
will be present in the mixture of terephthalic acid and ethanediol and
are separated by the filtration. Additionally, a wide wvariety of
30 compounds such as protein, paper, fats and some pesticides will bhe

hydrolysed and made water soluble relative to the very
" terephthalic acid.

insoluble



In the cadse of solibilisation, the transesterification takes place over a
preferred period of at |east one or two hours and even nore preferably
about- “two hours. PET wll solubilise after |longer periods of

5 - transesterificati on because of the solubility of short chain PET
pol ymer s and/or BHT in ethanediol. If all or a substantial portion of
the PET is transesterified to BHT which raises the boiling point of the
solution, the reaction tine may be’l ess because the higher boiling

tenperature V&Adtaéinatﬁiﬁ\' 4 tﬁ@eslfog?-q;ﬂaﬁp ﬁfﬁf éil&l Ynd/or BHT Egbﬁérttiohc,e ment
whi ch t akes pl epr| r tg he co ase of eor| Ef tructure
allows the tP< pEeLG s REY b tBecaf ree acids are

Cont am nant s. apﬁrbsinaitbbwslo@,(énanm |nmnetsbluhleehpltaeeweshtdmiebadlwioﬁ saorgee

and ‘density. Ghraighi ﬂgyggtel,.eﬁ,stﬁ@mdl mllimetre is preferred. Crushing 10
can be achieved by rollers or hammer mlls or any other known

techni que for reducing the size of particles. Once crushed, the PET is
separ at eds f r dihe yipy dly Do nesanibea bsrosed hbas ubiygr ec asdedors oanmrpilgnem-mat

f-rom paper. Loy h%‘dgﬁkaﬂc%u&bé/d nkgv r;!n&‘%mﬁ &aﬂ'n%“"t@dal vPClHSt §olﬁﬁﬁif99 of
separ at ed by SCre Hﬁ@}g V\g g densi t%/ paration Trom ot
Cont ani nants YGEFER e2q tt° 15 ﬂﬁﬁ“lé’rrﬁ??if Icé}is"dpisﬁ‘é\?é e dlSl“PV%‘eB'q“h the
et hanedi ol susduenmispphre. f Faciient snprovenésin édilgtdroly spalip givemaberallowing
medi um some boiling of the hydrolysing mixture then condensing and remoaving
10 an ethanediol rich phase. The contaminant water soluble substances
can be removed either prior to the transesterification by water washing
and dryi_ng or after hydrciysis in the water and ethanediol solution and

then are rejected in the residue after distillation of the water and
ethanediol.

15 The ethanediol is readily purified by distillation and may be 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 polyester are
separated in the distiliation step.

20 DESCRIPTION OF THE DIAGRAM

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

Used PET is initially subjected to transesterification with boiling
ethanediol for sufficient time to embrittle PET. Thereaftor the mixture
is passed through rollers which crush embrittled PET.

25 The non-crushed (ductile) components of the mixture are separated by
scereening from the remainder of the mixture. The PET fines are then

subjected to a further transesterification process.



Once sol ubilised, separation of the PET rich fraction in one formof-the
I nvention can take place preferably by filtration nmethods and nore 20 .

preferably by high pressure filtration nmethods. The addition of activated
carbon or a conbination of activated carbon and activated clay is used

as an adsorbant for a wide variety of nolecules such as dyes,

pestici des, coloured polyners, etc. _ QO her foreign plastics with an
al kane chain do not depolynerise in tﬁé 25 boiling ethanediol but only

melt so that ARMkted)eabBork GIHAV @ThyDYs @lHBEduring traheéstbrification ttocadber
et hanedi ol (11

14 kil ograns/njer e SRl Ee o] [
orbe il od pepriaminpSi S Thg! Spither *Qrﬁé‘lﬁe%ﬁ‘a‘f‘gﬁ“* PR BEr ke
Prot ei ns and qeoivgeteridiede dbonbchpig PET\pelymer s Angdfpp| BHT whichpressluble.
recovered with the other plastics. Oher polyesters are also 30

transesterifi,ged and contam nate, th hort, chajn PET I | il t
can be under sf‘b%d" ef‘l’mlg?"qt ﬁ"lmél lf.liﬁ'fleiss"eﬁ“['abj'ise ﬁ{\?’gn 9 Snku &ggr ns%' a}é{%{nm%? hg{ljegﬁhét he
PET i s coBveraratfor chighiprassyre [ftration {soremeve chntaminani§t fughs agstivatast
that the tereghibal a;t]@,cagaaipv@gmmokmul es are soluble in hot ethanedi ol
6. - to permt separation of foreign materials and rapi d subsequent

hydr ol ysi s. Foll ow ng transesterification, the short chain PET
pol ymer s and/ ©heBiiftrate is hydrolysed with very pure water under elevated

pressures and temperatures to form ethanediol and ecrystalline
terephthalic acid. Acids (for example, benzoic and citric acids) remain

10 in solution and are separated from crystalline terephthalic acid.

The ethanediol and terephthalic acid are esterified to short chain PET
polymers and/or BHT. Activated 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 illustrated by the following non-limiting examples.

Example 1

IPET bottles of mixed colour were dissected to give 500 grams of
fragments which were transferred to a flask with a reflux condenser.
20 500 grams of ethanediol was added and then the apparatus was heated
to boil the ethanediol. with reflux wuntil the PET was solubilised
(approximately 2 hours) and a further 30 minutes to increase the
conversion to short chain PET polymers and/or BHT. The paper and
polyethylene fragments were screened off then the coloured solution was
25 treated with 1 gram of activated carbon for 5 niinutes and filtered. The
filtrate was added to 1 litre of boiling water with mixing then allowed to
cool .te give a precipitate of short chain PET polymers and/or BHT

which is filtered off. The filtrate was retained for ethanediol recovery.

The short chain PET polymers and/or BHT was dispersed in an equal



can be purified by crystallisation in water |iberating excess ethanediol. 5
The precipitate is filtered off. The filtrate containing ethanediol is
recovered by fractional distillation fromthe additional water (British
Patent No 610136). Water soluble inpurities such as sugar and citric

acid fromsoft drinks are partially renoved in the filtrate and rejected

as an involatile residue by distilling off the ethanediol. 10 Al t hough
it will be understood that the propor ions of ethanediol to PET i s not

critical to the terlflcatl of .the PET [e r of
Che | nvent | oHetE T BBOFR B SFPEBRERbdr &) Prosust vEl Shefdehiid Bt 200
Excess et hanédzmescﬁﬂsm f@céqulm ﬁyendaléwqed éPlSinWbeehﬂl-ques vveI | known

to those skilled in the art - 15 The short chain PET poI ynmers and/ or BHT
are hydrolys W th wate el evat ed ess Ires ratures to
gi ve et hanedﬁ‘g‘f5 gﬁ‘ascrwf/?t fiterrd © g RIve, &F¥P CTERPE tic ag’r‘tglezflnl tne
hydrol ysis i §ilets evetdineg.di Eper twangfiitretes Weres hmbioh{il #nﬁ’E‘FPmWWﬂNs

and/ or BHT i Qi €6 sehaFdt¥ 1H3 &Hah8fiol from WAtRSSaE iNRfaBlesand heating it
to nore than 180 degrees Celsius for 2 20 hours and then allowing it to

cool . This treatnent gives good hydrol ysis without the requirenent
for catal yst Exawple@ contamni nate the product) and. al so gives good
crystals of terephthalic acid with a high purity due to the greatly

i ncreased sol_ybili ty at he h enper als are
washed with 3t EF*%Fo° %’lﬁaﬁ ?Vé’lnng‘??’b‘llfi{‘ﬁq woEe h"r"l%‘gv‘& é@ 2885 i bed
bef ore. boiling emhntmholofow@tlmursolhcbl thes phesttinrewvepédr- exanple, citric
aci d. phosphori c acid, sodiumchloride and sul phuric acid) in the
feed stock be present in _the nmixture of terephthalic aC|d and

et hanedi ol ar¢P¥ dens"é’r ePolygtiilensq High  depsity; popugt PB}‘F“‘*'A gvPreplers: a
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pest i ci des b ddryfo-ethylonsYAERIYART BRDSTHRCLES SABYRLS- AL KEke the

very insol ubl
y copolymer 28 800. In each case the plastic melted but was otherwise

unaffected and was readily recovered from the solvent.
Example 3

15 1 kilogram of ethanediol was heated to 180 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, while paper label passed through the
’_;:olls unaffected. The crushed PET was divided into equal parts which

20 were treated separately. One part was screened using ethanediol ns an
aid then the fines passing the screen were heated for one hour to
convert the PET to soluble products. A mixture of 5 grams of

" activated carbon and 5 grams of activated clay were added and the
mixture heated and stirred for 15 minutes then filtered and the product

‘25 h,_y_drolysed to glve short chain PET polymers and/or BHT and
ethanediol. The second part was screened with water then the product

- PET purified by washing with hindered settling to remove fine paper

fibres and small particles. The product was dried and treated as above.



7. "-Contani nation of the short chain PET pol ymers and/ or BHT .by-

benzoi c, adi pic and sebacic acid is rectified because the free aci ds
are approximately 1000 tines nore soluble in the wash water all ow ng
sone foreign polyester in the feed. 5 The hydrol ysis can be

| nproved by using a reactor of annular format where heating is

foll owed by partial cooling to allow the solubility of terephthalic
acid to cycle and assi st crystallisat?gn and renmoval fromthe aqueous
phase. Furthqg rgvenment In hydrolysis is given by allow ng sone
boi i ng of tfnr%ég;;% ysing m xture then condensing and renoving 10 an
et hanedi ol rich phase. The contam nant water sol ubl e substances

be renoved eiA h@iacpori st eorisbrudtedreemt Brmétreat ¢foa1 byilivadtee wigshamdy a 1
and drying ory gt gLy 140" Al Yahfidd" Wit KB Hhnd it B3Rl SRkHELON ABd
then are rejecte a ISt 1 Iatlon t he wat er and

et hanedi ol . litrgs of whtercvanaddrd|to; 'é?’er mtw apdr the trRRratire; PTuBht ol and

naly be pagti adoy degrees Celsyd @Heh (h Glolenbaiiktyreodiid00 f granfsuot Isbort chain
po ynerisatio an 59 h t :
Cont am nant a hgf %lllg and/or BW"IOCL%% 158 %ﬁ?&om ot E‘Aaﬁn'éaﬁllf' acﬁfe-ﬁ to the

hano ene et hyl acrylate.
or hexanedi ol WPWWF%I%M%P"‘&M 200 deg%ﬁ?ﬁafzalcsé‘éf" i Ho% H@°d’i‘%"t“sl Pathting ep.

one segment of the annulus and allowing the rest to be partially cooled

can

by the atmosphere. The apparatus was then ‘cooled and crystalline
10 terephthalic acid and ethanediol recovered from the water suspension.
Example 5

A sample of terephthalic acid (100 grams) was taken and dispersed in 1
litre of ethanediol and heated at the boiling point with reflux to remove
water of reaction for 4 hours. A mixture of 2 grams of activated carbon
is5 and 2 grams of activated clay was added and stirred for 30 minutes
then filtered off to remove PVC, PET dyes etc and then the excess
ethanediol was distilled off and the polymerisation was completed by

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

The proceés described above can be used to effectively treat a variety
20 of materials which contain PET to give pure monomers for
repolymerisation. This discovery allows the u=a of dirty whole bottle==
with unsorted foreign plastics and attached ]abels and tops with some
foreign bottles and plastic debris. The process can also be used to

recover PET monomers from used X-ray film or mixed fabrics.

25 Since modifications to the steps described are various and obvious to
those skilled in this art it is to be understood that this invention is not
limited to the particular embodiments described.



20 DESCRI PTI ON OF THE DI AGRAM One formof the invention is
illustrated in the flow chart. _ Used PET is initially subjected to

transesterification with boiling et hanediol for sufficient tine to
enbrittle PET. Thereafter the m xture I s passed through rollers which

crush enbrittled PET. 25 The non-crushed (ductile) conponents of the
m xture are separ ated by screen-hg fromthe renai nder of the

M, TerBETCHuRS et i novHORP UG b8 BoLLBAY

. 8. Activated carbon and clay is added during transesterification to
?ﬂsog ET, cont a;mﬁaﬁth.& B&{Im\hotdm %Hﬁtahﬂﬁaﬁtrsarrmt iyl 11 f&;ﬂ&,@np& 05§ﬁs
e i's onverted into short chain or c
are coluble.  SoPOTRSTRIGI RolR; SUuIERs dArTEb CRECTEETY SOPRTEIg the

separati on by scfelkawing $epsand/ or hi gh pressure filtration to renove
contam nants such as activated carbon, clay, dye, PVC and gl ue.

5 (a) transesterifying material containing PET by reacting
ethanediol having a temperature at or about the boiling point
of ethanediol with the material for a predetermined period of
time to form a solution containing soluble short chain PET

polymers and/or bis (hydroxy ethyl) terephthalate ester
- 10 ("BHT");

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

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

BHT at elgvatéd pressure and temperature for 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 a

temperature of within 10 degrees Celsius of the boiling: point of
ethanediol.

20 3. The process of claim 1, wherein sfep (a) is carried out at a

temperature of within 5 degrees Celsius of the boiling point of
ethanediol. '

4. The process of any one of claims 1 to 3, wherein the proportion of
ethanediol to PET is at least 1:1.

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

period of time in.step (&) is at least one hour.

R
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The filtrate is hydrolysed with very pure water under el evated

pressures and tenperatures to form ethanedi ol and crystalline
terephthalic acid. Acids (for exanple, benzoic and citric acids) remain 10
in solution and are separated fromcrystalline terephthalic acid.

The et hanedi ol and terephthalic acid are esterified to short chain PET

pol yners and/or BHT. Activated carbon d8d activated clay are added and
t hen any remaini tam napts for exanple PVC, .gl ye d . dye are
renoved by fi Fr af }l’%ﬁ{}ogesffp Wi R £5 cloims ¥ e Whege b\ Aredeterinada ed
by the fol | owi ng PRFed ofiitinednestanpledsts at least twoxhawtss 1 PET

bottl es of m xed col our were dissected to give 500 grans of

fragments whi e transfegred to a, flask with ,a refl ux:.condenser. 20
500 grans of e ’h\é\ﬁfel%iiporlw?/\%ss°<E;uf(§‘é(d°3?ld’ftﬂg‘ﬂ'st Wet"aﬁpd?léﬁ’ﬁg’ Whe Rgdetegmined
to boil the ethaneenied ofjtime rinf $tep (8t id abénet PET hemsssol ubi | i sed
(approximately 2 hours) and a further 30 mnutes to increase the
conversion_to éhor_[‘ilechla(i)cr‘quETf pol ynmer s Fn /or BHI. The paper and

pol yet hyl efle fragibnt B were Scrdand®eoft TN thdocét ofibetrinotha iRHT e 25
treated with 1 grathapediglaire ategdvermdbim stay (B) rbyndtlestiond filtered. The
filtrate was added to 1 litre of boiling water with m xing then allowed to
cool to give aqpr;i.?i pitate of sk&ort &Qai PET polyners and/or BITT

which is filteted off PTI5E%t Pf ¢ P2l Gaswheneln nthe tidltration, daqbigh rerasvurs .

filtration.

10. The process according to claim 9, wherein the filtration includes the

10 addition of activated carbon or a combination of activated carbon and
activated clay.

11. A process for removing contaminants from PET components by

depolymerising poly ethylene terephthalate ("PET") comprising the
following steps: :

15 (a) transesterifying material containing PET By mixing ethanediol
having a temperature at or about the boiling point of
ethanediol with the material for a predetermined pericd of

time to form a mixture containing embrittled PET;

. (b) crushing the mixture and séparating uncrushed material
20 from the crushed material which contains PET ;
(c) transesterifying the PET by reacting ethanediol ‘having =a

temperature at or about the boiling point of ethanediol with

the recovered PET for a predetermined period of fime to

form a solution containing soluble short chain PET polymers
25 and/or bis (hydroxy ethyl) terephthalate ester ("BHT");

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



The short chain PET polyners and/or BHT was di spersed i nmhiaBheetaaBeen Replaced X
9. .: weight of water and transferred to a pressure vess

200 - - degrees Celsius for 2 hours then allowed to sl ow ﬂmlﬂm\ﬂ‘nm
mass was filtered to give crystalline tggephthalic acid an

filtrate retained. The two filtrates were conbined and fractionally 5
distilled to separfade t hbydtdipsiagi Gle feveratl ahoat dhiaity ®ET pblymers and/or

Exanpl e 2 25 gra”hﬁélﬂm atS Qltevm% ngrLQAM&g Q'n St 't&% %ﬁ&&ré‘e%‘?d b
200 grans of boi | i n hane | Qurs .
recover ed: - Low d et BF‘@E‘P‘W‘T‘EH@ “HFgH’ d@ﬁgl *try %B‘I‘Wﬂy?%‘ﬁ@m
Pol ypr opyl ene, 10 Et hyamdheryrtlhpf tacepHthhRe aichy] ene copol yner 2205,

Et hyl ene butyl acryl ate- et hyl ene copol yner DFDS 6430 and

Et hyl ene-vinyl acetate - copol yner 28-800. |In each case the plastic

mel t ed but Swas 18t hEPSi BEecess ofpigimediled whereinasterati ) yisr eaxyied eelrtf mémat he
sol vent . temperature of within 10 degrees Celsius of the boiling point of
ethanediol. '

13. The process of claim 11, whervein step (a) is carried out at a

temperature of within 5 degrees Celsius of the boiling point of
10 ethanediol.

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

16. The process of any one of claims 11 to 14, wherein the

predetermined period of time in step (a) is between 20 minutes and
i5 - 60 minutes.

17. The process of any one of claims 11 to 14, wherein the

predetermined period of time in step (a) is between 30 minutes and
50 minutes.

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

20 crushed to a size of less than 1 millimetre.
19. The process of any one of claims 11 to 18, wherein step (c) is

carried out at a temperature of within 10 degrees Celsius of the
hoiling point of ethanediol.

20. The process of any one of claims 11 to 18, wherein step (c¢) is
25 carried out at a temperature of within 5 degrees Celsius of the
boiling point of ethanediol.

g



Exanpl e 3 '15 1 kilogram of ethanediol was heated to 190 degrees

Cel si us then 600 granms of granulated PET soft drink Matshdeegias added
and heated for .45 m nutes. The solid PET was screened enRePlaced
crushed between rolls to particles less than 1 mlli
paper |abel passed through the rolls unaffected. The

divided into equal parts whi ch 20 werl8-treated separately. One part vvas

screened usin t hanedi ol _as screen
wer e heat ed fgzrleoﬂg et of By % R]Y °tl'5 gpﬁﬁﬁh%'tgn%rﬁi’gqi 8BH PR of A
m xture of 5 gransthgmediol to RET ilnatted ¢Arisont demktSlgrans of activated clay
wer e added and the m xt ure heat ed and stirred for 15 m nutes then
filtered and t ‘oduct 25 hydr ol y to short chain PET

- pol yners and/ o?f Brpgess  of é‘f‘Pfan .f 'ﬁ\@%ecbhd tyart s nwardhezeie e Hagy
with water then tpeegetetuizied period IBE‘I'dtpmrihf#ted ) mshilegstvartehhbunder ed
settling to renove fine paper fibres and small particles. The product

d d d d bove,
vvas e %: n%{’ eqie g’s'“%sg\vr"ead’t"dr B CONTPEL el £ ABmMA ethereing the

m I i metre pi pe amgedetermined petip@ dfotie ds stepaleiuiust deddt tirehphene of the
ring held vertical. 1.5

24. The process of any one of claims 11 {o 21, wherein the

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

25. The process of any one of claims 11 to 24, wherein the PET and
10 ethanediol are recovered in sfep {d) by filtration.

26. The process of claim 25, wherein the filtration is high pressure
filtration.

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

the _addltion of activated carbon or a combination of activated carbon
15 and activated clay.

28. The process of any one of claims 11 to 27, wherein step (b) includes
the step of density separation.

29. A process for removing contaminants  from poly ethylene

terephthalate ("PET") components comprising the following steps:

20 (a) transesterifying the material containing PET by mixing
ethanediol having a temperature at or about the boiling point
of ethanedinl with the material for a predetermined period of
time to form a mixture containing embrittled PET:

(b) crushing the mixture and separating uncrushed material

25 ‘ from the crushed material containing PET;

\
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litres of water was added to the reactor and the terrper—a%ur?‘ﬁ’ought to 5
200 degrees-Cel sius then a nolten m xture of 100 granms of s or meplaced
PET poI ynmers and/or BHT and 100 granms of ethanedi ol adde'gm rg‘:-EN
and mai ntai ned at 200 degrees Cel sius for two hours by he \L\mm\ \
segnent of the annulus and allowing the rest to be part, a '
the atnobsphere. The apparatus was theg_ cool ed and crystal I ine 10
terephthalic acid and et hanedi ol recovered fromthe water suspension.
Exanpl e 5 (c)A samyideolyfsirigrehPEAl ita mi:édn(xlﬁﬂe gdtakidvated pedssnrand
di spersed in 1 Ik BARCHOL BhdIEAIRgatbediOF OlNth ROt

mth reflux to renove wat er reac 1 on urs. m xt ure of

2
grams of activated car B‘é‘netﬁ"ed%cf@%?'hﬁﬁ‘dovyéé‘flﬁ\fét tarephthpligageidéded and
stirred for 30 rrinutes then filtered off to renove PVC, PET dyes etc

‘and then the exc ed | apd.th

pol yneri sation co el“?‘%i‘“@? R V\%ﬁmﬁ LéitOi §o§1}8£{xj gxg%s g‘é’fsstfﬂlfs under
vacuum t05produce a PE'Iteﬁ%ﬂ'*yWé lc acld to formes 6c‘§§%nd r PRIFECEH /OB be
used to effectively treasks ghpuabketMhzD) terephthalRtccesRS("BHTE)} as@nt ai n

PET to give pure nononers for repol ynerisation. This discovery
allows the use of dirty whole bottles Wi th unsorted foreign plastics
and attached | abde3 andrecepseriftgt fhardnebain PETt pelymens bnd/oesBHAd fpmasiinc
debris. The process camixahs®. be used to recover PET nononers from
used X-ray filmor mxed fabrics. 25 Since nodifications to the steps
descri bed are various and obvious to those skilled in this art it is

to be underst@@d_ThﬂatthWPssityfveqwhbri’ﬂi-s‘mrein step (d)niisedarded heut at a
particul ary enbodi faripbsatdes Co# DGENin 10 degrees Celsius of the boiling point of

ethanediol.

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

temperature of within 3 degrees Celsius of the boiling point of
ethanediol.

15 32. The process of any one of claims 29 to 31, wherein the proportion of
ethanediol to PET in step (a) is at least 1:1.

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

predetermined period of time in step (&) is between 20 minutes and
60 minutes.

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

predetermined period of time in'step (a) is between 30 minutes and
50 minutes.

35. The process of any one of claims 29 to 34, wherein the PET is
crushed to a size of 1 millimetre.

25 36. The process of any one of claims 29 to 35, wherein the PET and

ethanediol are recovered in step (e) by filtration.

.
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THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWS: 1 A pi

renmovi ng contam nants from PET conponents by yrrerl si ng poI
et hyl ene terephthal ate ("PET") conprising the X

(a) transesterifying material containing PET by
et hanedi ol having a tenperature at or about the boili ng Eﬂ‘\m
of ethanediol with the material for a ggedeterm ned peri

time to forma solution contai ning soluble short chain PET
pol ymers and/ og7.bThe ( Pysbesx Yoretdiptm) 36cr epbidial e fltationl(s high pressure

("BHT"); filtrgﬁ% recovering short chain PET polyners and/or BHT
and Hanedi ol ; and (c) hydrol ysing the
recovered short chain PET pol ynmers and/ or BHT at

el evated presggir q'heapsloce&ena%aamrge to f €14im B7]5wherein the filtratipmedrstledes ned
period of ti me to feo rag'd?t?ox P %f% d %S.)rb%y aF corr\ lnatiog of ctiwﬁ@&i kst al s

of terephthalic a process o erein step (a)

is carriedsout at aad activated cﬂttmperat ure of within 10 degrees Cel sius of
t he boiling point of

39. A process for recycling poly ethylene terephthalate ("PET") from
sources of used PET comprising the steps of any one of claims 1 to
38.

 40. A process for recycling poly ethylene terephthalate ("PET")
10 containing diols other. than ethanedio) comprising the steps of any
one of claim 1 to 39.

—_
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et hanediol”. 20 3. The process of claim 1, wherein step-

out at’ ' a tenperature of within 5 degrees Celsiug, q& the boiling &N
poi nt of et hanedi ol . 4. The process of an er-Replaged

1 to 3, wherein the proportion of et hanedi ol to “u

1:1. 25 5. The process of any one ofyzclainms | to 4,

pr edet er m ned period of time in stop (a) is at Ieast one hour

12. 6 IMIRRED" BTELERE ne of to wherein the

pr edet er m ned 'Rﬁﬁgerlod o*fg'néﬂf%&éﬁb 1gpﬂleast two hours.

7. The process of any one of clainms 1 to 4, wherein the predeterm ned

period of tinme in step (a) is abouARSERAGHT s. 5 8. The process of any
one of clains 1 to 7, wherein the PET and et hanedi ol are recovered

in step (b) by flltra

0cess tEI 19 n'removlng contaminants from PET components by
depolymerising poly ethylene terephthalate ("PET™) comprising
transesterifying material containing PET by reacting ethanediol having =2
temperature at or about the boiling point of ethanediol with the material
for a predetermined period of time to form a solution containing soluble
short chain PET polymers and/or bis (hydroxy ethyl) terephthalate ester
("BHT"); recovering short chain PET polymers and/or BHT and
ethanediol; and hydrolysing the recovered short chain PET polymers
and/or BHT at elevated pressure and temperature for a predetermined

period of time to form an ethanediol solution and crystals of terephthalic
acid.




9. Thé process of claim 8, wherein the filtration is hiM

filtration; = . 10. The process according to claim9,. mherggﬂm&h&mkqmmaisix
filtration includes the 10 addition of activated car

conmbi nati on of activated carbon and activated cl agTﬁ\\“i\\“\\\m \\“\
process for renoving contaninants from PEZE conponents by

depol ynmerising poly ethylene terephthal ate ("PET") conprising the

foll ow ng steps: 15 (a) —transestert+fy+nag nateri al contai ning PET
by m xi ng et hanedi ol kisechdPBTt enpéerature at or about the
boi I i ng point of etharedi-g—w-th—the naterial for a
predeterm ned period of tgme to forma m xture containing
enbrittlednEET;_ ) (b) CTUSig tiie T xture and separating
uncrushed néEtBaNgdiol —>| Transestesificationed mat erial whi ch
cont ai ns PET,; (c) trfwsfsfefnﬁykﬁg—the PET by reacting

et hanedi ol having a eivat yre~at or about the boiling
poi-nt of ethanediol wth: \ t hg ered PET for a

predet ermi ned period of tinEreshing prm a sol uti on contai ni ng

sol ubl e short chain PET polymers 25 ¢ and/ or bis (hydroxy

ethyl) terephthal ate ester ("BHT"); (d) recovering short
et hanedi ol ; and
. PVC
Separation _ Paper

chain PET polynmers and/or BHT and

Ethanediol . = —
Activated Carbon/Cla Transesterification
| Activéted Carbon/Clay
Dye
Separation » PVC
Glue
Water > Hydrolysis -

Benzoic Acid

Separation Citric Acid

P

Activated Carbon/Clay Esterification o

Activated Carbon/Clay
PVC
Glue
Dye

Separation

Short Chain PET Polymers
and/or BHT




13.-

and/ or

a

sol ution

I q. L
process of claim 11, wherein step (a) L% carried outs at} 3 14EAR1§§*§ |

_(e) hydr ol ysi ng t he recovered shor chai_ n_PET.pel y..‘,. A
Yoo BHT .at : el evat an -Rgmhﬁﬂiﬁr%‘&ﬁé'

pr edet er m ned period of t| me t,,o form dn gettrarred™Ol

and crystals of tergﬁrﬁﬁa@fﬁj

tenperature of within 10 degrees Cel sius of the boili ng I nL_of

et hanedi ol . IMPROVED pbBY ﬂhﬁm@mﬁAﬁbﬁ W tep (a)

carried out at a tenperature of wthin 5 es Lee-si-trs—of tne
boi ling point of 10 et hanedi ol . 14. The process of any one of
clainms 11 to 13, wherein the propoABSERAGT et hanediol to PET in
step (a) is at least 1:1. - 15. The process of any one of clains
11 to wh [ e n er n ep (a)
I s bet weenAZO mmgéustg es“} ri'govmg &rggﬂﬁh&r‘{y o © P %%mb J1”?;g;lt§rol(§:§ess of

any one of depelymerising o Eﬂly whettiglaney hderephthalate ("BET™S compirising

transesterifying material containing PET by reacting ethanediol having a
temperature at or about the boiling point of ethanediol with the material
for a predetermined period of time to form a solution containing soluble
short chain PET polymers and/or bis (hydroxy ethyl) terephthalate ester
("BHT"); recovering short chain PET polymers and/or BHT and
ethanediol; and hydrolysing the recovered short chain PET polymers
and/or BHT at elevated pressure and temperature for a predetermined
period of time to form an ethanediol solution and crystals of terephthalic
- acid.

"Figure 1



predeterm ned period of time in step (a) is between 30 mnutes and

50 m nut.s. 17. The process of .any one of clains.11 {0 16 —wheteh
the PET is 20 crushed to a size of less than 1 m HE'FEAGEMENT SHEET |
18. The process of any one of clains 11 to 17, wherein ~er—t-s
carried out at a tenperature of within lﬁldegrees Cel si s Ofb*lsﬁtﬁ 6
boi | i ng poi nt of ethanediol. 19. - The process of\ahy 1?% ai
11 to 17, whd& A step (c) |s 25 ———earret—ott; at enperat ure-of
within 5 degrees Celsius of the UsedbBBT ng poi nt Jof et hanedi ol .

14. . 20. The process of any ere--ef—etprs—3++—+0 19, —H—tre
proportion of et hanedi oI to PET iy step (c) is at least 1:1.
21. The - process f any one ctarms— tIr —to 20, wherein the
predetermn %@edlsﬁ of time § e'ﬁrangestenﬁcam@as; one hour.

Crushlng Q O

Separation

PVC
Paper -

Ethanediol = —
Activated Carbon lCIay Transesterification

.Sctlvated Carbon/Clay
. e _
Separation >

Glue
Water > Hydrolysis
; ~ Benzoic Acid
| Separation Citric Acid

Activated Carbon/Clay Esterification

PVC
Glue
Dye

Separation

Short Chain PET Polymers
and/or BHT

Activated Carbon/Clay



5 22. The process of any one of clains 11 to 20, wherein the

pr edeterm ned period of.tinme in step (c) Is at | east two hours. 23.
The process of any one of clains to 20, wherein the

predeterm ned period of tinme in step § i s about two hours. 24. The
process of any one of claims 11 to 233.- wherein the PET and 10

et hanedi ol are r cove i.n step (d filtrati . The process
of claim 24, V\/n(§ ein {’ﬁg"fl?'fif‘rgaﬁfeoﬁz?% ﬁkfttﬂ’isélﬁ"é PET p°ly“‘e'15| PRELRT on.
26. The process accor 8HTY tai celivetb, miesserer tdved { i tetmpatatome i nidrudes
the addition of acti VflP@éLt@ﬁﬁilﬂQ@ Bhrida C&rﬂhmau Frif aﬁ‘a%thl(ﬁécﬁgl Q?ﬁRPJh 5

and activated clay. 2/ process of any one al ns
wherein step (b) inclfR@erystals o ter?ﬂ’l‘é“@f‘ép"%ﬁ density separation.
28. A process for removi ng contam nant s from pol y et hyI ene

terepht hal ayg (rfdT, oc‘éQémﬁPe&&iﬁ‘t ﬁ‘i”pUh%'rQ ?a#f”"" " mem ouih at%

(a) fransesteri f con al n|
et hanedi ol haV|tﬁg‘l’aﬂtfe‘ﬁﬁeﬁht‘ﬁ“bﬁ’atlooﬂeabeﬁﬁt Ctkﬂem@owlf i Hep ﬁmﬂmg pomt of
of ethanecdi ol ethbhedibg material for a predeterm ned period of
time to forma mxture containing enbrittled PET; : (b)
crushing the m xture and separating uncrushed nateri al

13. The process of claim 11, whervein step (a) is carried out at a

temperature of within 5 degrees Celsius of the boiling paint of
10 ethanediol.

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

15. The process of any one of claims 11 to 14, wherein the

predetermined period of time in step (a) is between 20 minutes and
is 60 minutes.

16. The process of any one of claims 11 to 14, wherein the

predetermined period of time in step (a) is between 30 minutes and
50 minutes.

17. The process of any one of claims 11 to 16, wherein the PET is
20 crushed to a size of less than 1 millimetre. '

18. The process of any one of claims 11 to 17, wherein step (c) is

carried out at a temperature of within 10 degrees Celsius of the
boiling point of ethanediol.

19. The process of any one of claims 11 to 17, wherein step (c) is
25 carried out at a temperature of within § degrees Celsius of the
boiling point of ethanedtol.

A




25 °

fromthe crashed material containing PET,

(c) ~. hydrolysing the PET in the nmixture at el evated pressure
and tenperature for a predeterm ned period of time to form
an et hanedi ol

esterifying
terephthalic acid to formshort .chaijg PET pol ymers and/ or

bis (hydroxy ethyl) terephthal ate ester ("BHT"); and (e)
recoveri ng B 0rhe @PrateksPsl aRP| SHE LS ctdlfsO11 B61T1d,r @fefdie the proportion of

m xt ur e.

out at a 10

poi nt of

solution and crystals of terephthalic acid, (d)
the ethanedlol solution and crystals of 5

etninpeh By B 0% e GRle 46 Tensd B Colsi s of the boi I in

the boiling
et hanedi ol . 30. The process of claim28 wherein

step (@) 128 CPh&I.§oQls abt Aany one of CEERRLUIE @ Bbt Nivhere8EINnRES
Cel sius of the bo

10

15

20

25

22.

23.

24,

25,

26 .

27.

28.

pre ett!:rr;x%ngc? Iprgfloc()lf of time in stgéh cr&egsl gl Teast one hotir.

The process of any one of claims 11 to 20., wherein the

predetermined period of time in step (c) is at least two hours.

The process of any one of claims 11 1o 20, wherein the

predetermined period of time in step (¢) is about two hours.

The process of any ong of claims 11 to 23, wherein the PET and
ethanediol are recovered in step (d) by filtration.

The process of claim 24, wherein the filtration.is high pressure
filtration.

The process according to claim 25., wherein the filtration includes
the addition of activated carbon or a combination of activated carbon
and activated clay.

The process of any one of claims 11 to 26, wherein step (b) includes
the step of density separation.

A process for removing contaminants from paly ethylene
terephthalate ("PET") components comprising the following steps:

(=) transesterifying the wmaterial containing PET by mixing
ethanediol having a temperature at or about the bolling point
of ethanecdiol with the material for a predetermined period of

time to form a mixture containing embrittled PET;

(b) crushing the mixture and sepai‘ating uncrushed material
from the crushed material containing PET;

—
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15 ~ 31. The process of any one of clains 28 to 30, wherein the proportion
of : ethanedi ol to PET in step (a) is at |least 1:1. 32. The
process of any one of clains 28 to 31, wherein the

predeterm ned period of time in step (a) is between 20 m nutes and

60 m nut es. 20 33. The process of any one of clains 28 to 31 ,
wherein the predeterm ned period of tinme in step (a) is between
30 m nutes and 50 ninutesl5 34. The process of any one of
claims 28 to 33, wherein the PET shed to a size of 1
nmllinetre. (% Sth’Ffﬁyf)lP&céE% BFTaFR/ thee @Ftﬂ%l%e%’“ﬁﬁd 38ressiRRy ei n
t he PET an amd Hampdraurarforr @ gmedead nined tBfridd of btk 14 fatm on.
;f-essure 36. The progeifiafdait! ALITRR: al@ Sl e {drbbhaldiRNadid; i gh
(d) esterifylng the ethanediol solutlon and crystals of
[ terephthalic acld to form short chain PET polymers and/or
bis (hydroxy ethyl) terephthalate ester ("BHT"); and
(e) recovering short chain PET polymers and/or BHT from the
mixture. -
29. The process of claim 28, wherein step (a8) is carried out at =
10 temperature of within .10 degrees Celsius of the boiling point of

ethanediol.

30. The process of claim 28, wherein step (a) is carried out at a

temperature of within 5 degrees Celsius of the boiling point of
ethanediol. '

15 .3'1. The prc(cess of any one of claims 28 to 30 ,» wherein the proportion of
ethanediol to PET in step (a) is at least 1:1.

32. The process of any one of claims 28 to 31, wherein the

predetermined period of time in step (a) is between 20 minutes and
60 minutes.

20 33. The process of any one of claims 28 to 31 , wherein the

predetermined period of time in step (a) is between 30 minutes and
50 minutes.

34. The process of any one of claims 28 to 33, wherein the PET is
crushed to a slze of 1 millimetre.

25 35. The process of any one of claims 28 to 34, wherein the PET. and. .-
ethanedlol are recovered In step (e) by filtration. 'REPLACEMENT SHEET




filtration. 37. The process according to claim 36, wherein the
filtration includes , the addition of activated carbon or a
conbi nati on of activated carbon 5 and activated clay. 38. A
process for recycling poly ethylene terephthalate ("PET") from

sources of used PET conprising the steps of any one of clains 1 to

37. 39. A process for recycling poly ethylene terephthalate ("PET")
10 cont ai ni ng diols other than®thanedi ol conprising the steps of any
one of claim1l

36. TL(e) ggécess of claim 35, wherein the filtration is high pressure
filtration.

37. The process according to claim 36, wherein the filtration includes
the addition of activated carbon or a combination of activated carbon
5 and activated clay.

38. A process for recycling poly ethylene terephthalate (“"PET") from
sources of used PET comprising the steps of any one of claims 1 to
37.

39, A process for recycling poly ethylene terephthalate ("PET")
10 containing diols other. than ethanediol comprising the steps of any
one of claim 1 to 38,
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