Crystallized polyethylene terephthalate , which
contains silicon, and process for its preparation The

w@e@somoed nvention is directed to crystal |i zePCT/IB2005/001972
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pol yet hyl ene terephthal ate,1 PET, which contains
silicon, and to a process for its preparation. It is
wel | known that some polyneric materi als, for exanple

PET, nay only be used once in the|r orlglnal form
: e 8 1 nyhich contains

econoni cal sg_fl %%td v% g%mggy;s\g tfla,z\M}_ ﬁa&ﬁ'{m

post consu
nodified for a further use in the food industry (food
contact substpacgreseht isventach ibadiabttesetotbeystal-

cohae?eaoixafcpﬁ%ét CotepBeRar S%Rer Ehrc nalh; absgtns

anseéhycoopnmentiatopaobrenesst £o5 fitst heepkmewnonhhat
wast e- PET may not be burned in an environnental

friendly way, because anong others carcinogenic

benzopyr enesltrésfoehbdkneyn htlsabedpnpropobyedrie materi-

'nQQEPof@Eeeﬁﬁﬁ @ePEET|nﬁQy”@ﬂ&yfbéshsBETonéa ¢al kedir
virgin"- PET. ereby 1n maxi mum5 parts by wei ght of

ma@?égPE¢lnﬁ9rﬁe incorpo rated into 95 parts by weight
of "virgin"-PET, in order

There is not yet known an ecological save and
economical effective process with which waste-PET, post
consumer PET waste, may be regenerated and/or modified
for a further use in the food industry (food contact

substance) .

It is a fact that all over the world a lot of
waste-PET (post consumer PET waste) is collected and is
just disposed. Therewith is created an environmental

problem.

It is further known that waste-PET may not be
burned in an environmental friendly way, because among

others carcinogenic benzopyrenes are formed.

It has been proposed to incorporate waste-PET
into new, fresh PET, so-called "virgin"-PET. Thereby in
maximum 5 parts by weight of waste-PET may be incorpo-
rated into 95 parts by weight of "virgin"-PET, in order
to not affect the quality of the respective product.

In this technology a very high vacuum must be

applied in order to remove the volatile, toxic contami-



to not affect the quality of the respective product.
In this technol ogy a very high vacuum nust be applied

WO pooere®s4 t 0 renove the volatile, toxic cont anPCEIB2065%001972
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see the VACUREMA technol ogy2 of the conmpany Erema in

A-4052 Ansfelden/Linz in Austria. It has al so been
proposed to cl eave waste-PET into the conponents
terephthalic acid and ethyl ene glycol. These

conpbhenss #ag bbeuYBRHUREHANntes nph@ggyﬁﬁh§h§|§0@9any Ere-

PEla TRHi A-BH9seansneedenyeehni ¢al ngegplincate de vices
and is correspondi ngly expensive. In WO 03/104314 A |

is described a process for processing of polyester
mastes for exanpsealdsteeBTproposbdstpr otesseneasherPET

a va technol n a e_L.no rii _
R Gl e
andoﬁrlEdeaasCempghyeSBemaylhkegsadeaheéneﬂorothe synthe-

teg@@f@%Uﬁgwof §9 ngcégé Abelibi ScERARERA! Bbfiph$cate de-

added a de |ne ylna agent in an_anmount from4 %
byVihERghaneois @@5§eﬁ@p§ #ngF§f§¥P§HSFHGthe t ot al
mass. Then the obtai ned m xture is stirred durlng

bout 60 mi t Th t

mixture is olvelo PeolaRebEREGer ARaatehegotabrocess for
teppecassnagfbﬁﬁp@d@e@ﬁthWQSﬁe@C foandxbespér twastedPET.
The, exht BLE LS SPREL ehieed: vIBGuAPLALARD18EY! BbS & Bleav-

anorp OUS
age into partial components is used.

In this process crushed, washed and dried
waste-polyester flakes are heated to a temperature of
130°C * 5°C. At this temperature is added a defined
modifying agent in an amount from 4 % by weight to 6 %
by weight, referred to the total mass.

Then the obtained mixture is stirred during

about 60 minutes at this temperature.

Then this mixture is given into an extruder,
heated to a temperature from 240°C to 250°C, and is ex-
truded. The extrudate is pelletized.

The obtained pellets are amorphous. These
amorphous pellets may not be further processed by means
of standard injection moulding technology, because they

stick together during the preheating.

In WO 95/01471 is described a process for pro-
ducing soil-repellant and abrasion-resistant monofila-

ments for screen cloth having a diameter from 0.1 to



anor phous pellets may not be further processed by
nmeans of standard injection noul ding technol ogy,
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WD 95/ 01471 is described a Process for pro ducing
soil -repell ant and abrasi on-resi stant nonofila nents
for screen cloth having a dianmeter fromO0.1 tol.0 mm

Lomomh 08Gh &1 LLROR-TRILELEH ROLYELON! B0Fvernyicne

terephthalate . Inth process are 1Nnco
0. 4srephshalatey %ElEh%SoP19©€§alarkyhscbopanetby from

cogonglepsat i @n= i ¢, o h _
Actordi ng 1o the bxaosiator VR bEIbTABT ¥REOrDP OB o0
co%@%@%mﬁ@tb@myh@t0|Ehﬁr@baledOEytbelycbpﬁeﬂsat|on of
the nononers di nethyl terephthal ate and et hyl ene

l'ycol with gddi %

gondlnethyl s.r%%gﬁéqgﬁgﬂ%%ﬁggﬁﬂ&gég%%t@§ 9%§0 %Y% fhe

ars Bht FomrgoRER B iRy mlme:essermapan@axpwemlpéosaeﬂsa-

| S r

o Londenaat o heEE e CEES T Bhalatq and ethylene

el @veeed wnehip@@ﬂw@@na@ﬂ iby9 usilng whaigfﬁ’er@ﬁtpolydlmethyl

pr §ﬁg 998 é described a rec Qéab e
§€ner conp 71868 a pT Ut al ity OF Y | Yordh HRPRE,

Tm%‘tmms ian mﬁsmlenlabyccangmheymtemﬂaéam 6 DEESSdensa-
(] et of the present invention to reduce the
& Pyas

year |ncreaS|ng anount of waste-PET
The process of co-condensation takes place in
an autoclave at elevated temperatures and by using dif-

ferent pressures.

In US 5 643 998 is described a recyclable
polymer which comprises a plurality of oligomer units.

This polymer is obtained by a polymerization process.

It is an object of the present invention to
reduce the year-to-year increasing amount of waste-PET
in that waste-PET is transformed into a convertible and
demanded product.

It is a further object of the present inven-
tion to provide a simple and cost advantageous process
for the preparation of this new product.

This new product shall be used as substitution
in all industrial preparation processes where up to now
"virgin"-PET is used.

With the present invention these objects are
met.



in that waste-PET is transforned into a convertible
and demanded product . It is a further object of the
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advant ageous process for the preparation of this new
product. This new product shall be used as

substitution in all industrial preparation processes
where up to_now "vir | S used. the present
vent on tFBSePEEPERF ST EN egnThE BFE%EE?diEQeﬁFVBEal“

|$1dedepr§ethy¢eyetabrbphedamatyetBETenahich contains

tere ggéHgLate gﬁﬁd ﬁhgﬁg ng%ggg% 8'& £8Mthd Rolecula

bsun |n egra I'Nt 0 ecu ar s ure-of
PETrfiotnreThé PEWeﬁPrme process for the preparatlon of
crystallized polyethylene terephthal ate, PET, which

con tains silicon in a bounded and |ntegrated into the
mo | ecul ar SRputRUeRtOVEPRICEBF M L% ERGrREEBRI2EHONNOL

tbﬂysta%ﬁlﬁeﬁlp&lyétﬁp%éﬁeaﬂ@Qéph@hggbféd PET, nghif®r eon-
0 eferr 0
oPalnd) DY oBRL Iom PORRGCESahE LhfebRAE, MM S .

siikcubarantdrubitohei sfabE® formepnhecthtegetkerlzkedwinpthat

I ecul ar fragments of PET, is then mxed and allowed to

react, - in a second step the obtained product is ex
- in a first step is added to melted PET not

more than 4 % by weight, referred to the total of the
mass, of at least one modifying agent, which contains
silicon and which is able to connect together low mo-
lecular fragments of PET, is then mixed and allowed to
react,

- in a second step the obtained product is ex-
truded in the respective desired form, the extruded
amorphous product, which contains silicon in a bounded
and integrated into the molecular structure of PET form,

is cooled for maintaining the amorphous form,

- in a third step the amorphous product is
subjected for a controlled transformation into the crys-

tallized form to a temperature treatment, and

- in a fourth step the formed crystallized
product is obtained.

The inventive crystallized polyethylene
terephthalate, PET, which contains silicon in a bounded
and integrated into the molecular structure of PET form,
may be used as a substitute of polyethylene terephtha-
late, which contains no silicon, for example as



truded in the respective desired form the extruded
anor phous product, which contains silicon in a bounded
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form is cooled for maintaiiing the anorphous form -

in athird step the anorphous product is subjected for

a controlled transformation into the crys tallized
formto a tenperature treatpent,. and - in .four%h

step the formetPerfRtar+7 eﬁgﬁrg%%c?r?gaﬁﬁgh?ﬂeﬂ. Fhere-
i nYenij ve crystallized pol yet hyl ene terephthal ate,

PET, which contains silicon in a bounded and

integrated into the nolecular structure of PET form

may be used astewW subseriat ef@F Potyerepreaeliorrephfhbers,

| af;erohi GRegpt @i ns no silicon, for exanple as- row
material for the preparation of a pre form - row

material for the preparation of fibers, wires, sheets.
Preferred enbosisernds afbédisentyesti ofiarendehitned ahe

thgegg I dgﬁttﬁlains. n{hg follow ng part are

I n
describe p033|%I%e%ﬁ%%%|nen 367"t he pr esent
i nvention. Thereby also reference is made to the

figures. Fi gyt e:le SAOVSo e BLFOSELDI ' i
anmor phous PET, obtalneJDacé%ﬁ%%ng to tﬁ%gggg%%éngézéble
embodiments of the present invention.

Thereby also reference is made to the figures.

Figure 1 shows the microscopic analysis of
amorphous PET; obtained according to the example 1 as

mentioned further below.

Figure 2 shows the microscopic analysis of
crystallized PET; obtained according to the example 1 as
mentioned further below.

From the inventive crystallized polyethylene
terephthalate, PET, which contains silicon in a bounded
and integrated into the molecular structure of PET form,
may be prepared by means of known injection moulding
technology any preform. When before the injection a
suitable colorant is added to the melt, then a corre-

spondingly coloured preform is obtained.

From such a preform may be prepared by means
of known blowing technology any commodity: for example
closable containers of any shape. Such containers may be

used for the uptake of food, for example mineral water,



menti oned further below Figure 2 shows the
m croscopi ¢ analysis of crystallized PET; obtained
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From the inventive crystalld zed pol yet hyl ene
terepht hal ate, PET, which contains silicon in a
bounded and integrated i nto t he nol ecul ar structure of

PET r epar ed neans of known injection
AP b o Bk naT b5 any F ot oPFn CUWERSBREbFcaFReoLes, for
| ngeatpod arsams abskampbos angeis. added to the nelt,

then a corre spondingly col oured preformis obtained.
From such a preform may be prepared by nmeans of known

bl owi ng t echiel byypreleceamrod tyrepare ekampl 2 pretabh eby

cCot A HNesE Ofie al@l’ov?ﬂ%‘@%eé&&?@l&&ﬁ?t@bf‘ﬁiés arbﬁhgssg]F?ke

for the uptake of food, for exanple mneral water
drehRRINGF Fbgsrteni pr of wRLeodrbrke withcpeswithbeut car-

eXeamp| &l e 2éds (cehanpoos, gels. It is preferred to
prepare froma preform by neans of the bl ow ng

technol ogy bottles for the uptake of mneral water or

of soft dri rkseag tdomorodiittirutmagarbdare cf @dddlea f€&R)their
These commodities may be recycled after their use.
Wthout a further treatnent the anorphous pellets as

obt ai ned at the end of the second step of the

Without a further treatment the amorphous pel-
lets as obtained at the end of the second step of the
inventive process may not be further processed by means
of standard injection moulding technology, because they
stick together during the preheating.

The following examples illustrated the present

invention.

Example 1

300 kg of crushed, washed and dried flakes
from waste-PET bottles were given into the hopper of a
twin screw extruder. A

The flakes had a size from 2 mm to 10 mm.

The velocity of the extruder was adjusted such
that 5 kg of PET flakes could be processed in one min-

ute.

In the 12 zones of the extruder the tempera-
ture was from 230°C to 280°C.



i nventive process may not be further processed by
nmeans of standard injection noul ding technol ogy,

whewane®es hey stick together during the preheapCnB200@®1972

followi ng exanples illustrated the present invention.
Exanple 1 300 kg of crushed, washed and dried fl akes
fromwaste-PET bottles were given into the hopper of a
twin screw extruder. The flakes had a size from2 nmm
to 10 mm THEh%eF%@P?yaB?r?h%lE&%?uE%? mﬁétéﬂﬁuéP%ﬁ was
sughotpat 5 kg of PET flakes could be processed in one
mn ute. In the 12 zones of the extruder the
tenperature was from 230 0C to 280 OC . The tenperature
within the nittihg meheimasz@8® OC thét ekheudeltwvag in-
zo h Fde in stalled a dosing device.
Thggaggfﬁggdgé%%ggcgﬁggﬁgéd a rotation punp by which
the velocity of the addition of the nodifying agent

5was adj ust edrnWibsihe 409188 @I&Mdpgfs@@rs d5080€6n 0Btfp by
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t he, PET- nel t 5? m, _of “hexamnet hyl di.si | azane per m_n,

ut Bh1e0r thRe VAL BELSE RY BhesééékElBP PLakBs ferefying
agent was adjusted. With the dosing device were dropped
onto the PET-melt 50 ml of hexamethyldisilazane per min-

ute.

For the processing of 300 kg of flakes were
used 3 1 of hexamethyldisilazane.

In the following zones of the extruder the re-
action took place between the melted PET and the modify-

ing agent.

The gaseous side products were drawn off in

the degassing zone by means of a pump.

At the outlet opening of the extruder was in-
stalled an underwater pelletizing system (Master 1000)
of BKG Bruckmann & Kreyenborg Granuliertechnik GmbH in
D-48157 Minster / Germany.

The diameter of the obtained amorphous, trans-
parent and clear pellets was from about 1 mm to about

3 mm.

These amorphous pellets may not be further
processed by means of standard injection moulding tech-
nology, because they stick together during the preheat-

ing.



used 3 1 of hexanethyl disilazane. In the follow ng
zones of the extruder the re action took place between

wao bweedosed PET and the nodify ing agent . ThePQHER200#001972

5

10

15

20

side products were drawn off in the degassing zone by
means of a punp. At the outlet opening of the extruder
was in stalled an underwater pelletizing system
(Master 1000) of BKG Bruckmann & Krey enborg

G anul i ert echimi & GHBFRTFHOD- 4BABIPREREREr LAP &R RANHKC

Therdtameher s OKréhenbbiagi Gﬂdnﬁﬂ_fﬁlé@hédﬁnlkr gndHp&EeAt con-

ellets s from about mm t o
ThesEtSRorBRonE Rl le by ala: tBbor BrvRs ALl beds BBy Lets.
by means of standard |njection noul di ng tech nol ogy,

because theyrsti ckyLoge! htadyei gL hee PLESAt ah TR

a vibration transp rting ta mann
Kreyenborg Granuliertechni k GrbH were con verted the

anor phous pekt&hSthat anérysbak| paedeps! &«sg SmadB€a micro-
stallized §ellewé Mﬁae nah and,whi_t e. in1the

an%FBﬂbEsaB@F 8ts Was“hHudé & ﬁWErbnsgbﬁPEea alysi s

which is shown in figure 1 . Fromthe crystallized

pel l ets was alse proe. 2, BLGI OPL0RI SoP0BLYSEs LG8 hiae a

shown in figure 2
microscopic analy51s which is shown in figure 2.

It is obvious from figure 1 that the molecules
of PET are free and that the material is transparent and
clear.

It is obvious from fiqgure 2 that the structure
of the molecules of PET is fixed and that the material

is mat and white.

Both the amorphous and the crystallized pel-
lets had a silicon content of 222 ug/g of pellets.

From the crystallized pellets may be prepared
by means of known injection moulding technology any pre-
form.

Example 2

In analogy to example 1 were used 3 1 of

tetraethoxysilane instead of hexamethyldisilazane.

There were obtained analogous results.

Example 3



It is obvious fromfigure 1 that the nol ecul es of PET
are free and that the material is transparent and

w@bk@anoeob4 i s obvious fromfigure 2 that the sPCT/IR2005001972
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of the nolecules of PET is %ixed and that the materi al
is mat and white. Both the anorphous and the
crystallized pel lets had a silicon content of 222
ng/ g of pellets. Fromthe crystallized pellets_my be
prepared by Hea®R2bPIknbAnSTATREE bnWHbEl BPRY 3 1 of poly-
t eebnpl g rasylprenéof nstExanpkendxhne8nglaggitazane.
exanple 1 were used 3 1 of tetraethoxysilane instead
of hexanet hyl di sil azane. There were obtai ned anal ogous
resul ts. Exdbipeee teranabogined axahpyeud weselusedbBt the
1 yekth y j ne, inske 0 .
hegéﬁggky?gig#?a%%ﬁgﬁhgﬁgrgn§e§g gg?a%ﬁgﬁté%% gsgugellets
resaft 9r€Put t he col our of the anorphous and of the
crystallized pellets was grey. Exanple 4 In analogy to
exanple 1 were used 1.5 kg of di phenyl sil andi ol
i nst ead of h%&ﬂﬂ%£ﬁ¥édisilazane and were added in
finely powdered form by neans of a feeding
In analogy to example 1 were used 1.5 kg of
diphenylsilandiol instead of hexamethyldisilazane and
were added in finely powdered form by means of a feeding

screw. There were added 25 g per minute.

There were obtained analogous results as de-

scribed in the examples 1 and 2.



screw. There were added 25 g per mnute. There were
obt ai ned anal ogous results as de scribed in the
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pol yet hyl ene terepht hal at e 10 PET, whi ch cont ai ns
silicon in a bounded and integrated into the nol ecul ar
structure of PET form 2 . Crystallized pol yethyl ene

terephthal ate ac cording_to claim1l , characterized in
that the crystal |ized fsiﬁfﬁﬁsggééBEObtained by a
tenperature treatnent of anorphous PET, mhich cont ai ns
silicon in aq bound t pntg

structure of Pé#r §9aff§zeﬁc§gi§ fﬁ¥z%86 F§%P gﬁ%ﬁége'
tePéﬁhthhnahecante@nduﬁglugoonenoa bbandsdland 2nfegrated
Chﬁﬁ%t ‘éﬁézﬁglé!ﬂuigi‘t stkugeﬁr@noﬁ\{?i@%gﬁﬁgﬁl. ecul ar

wei ght of not |ess than abou
Crystallized pol yethyl ene terephthal ate according to

onF of clains, 1C%93§all§h@@aﬁéﬁyéﬁﬁﬁléﬂetBékebhtﬂ§§a@e ac~
SIL1C ten o

opaFabpSrhe reth D "o et ri2ed ol fhehy FrocryStal-

t etephtihdbamehas beeﬂlogtamnedebyfactampsréth9e4treatment

Ch@fa%$§£FESQs'PE&ha%HREE 85X§5§Lg'§$ﬂlg8'V%ah ! ognded

ere ate i
po@?ﬁeinéeﬁﬁﬁéﬁdalntﬁoth@x@ﬁippélﬂﬁthtpubyprepyfeHET form.
PP, pol ycarbonate, PC, or poly

3. Crystallized polyethylene terephthalate ac-
cording to one of claims 1 to 2, characterized in that
it has an average molecular weight of not less than
about 40'000.

4. Crystallized polyethylene terephthalate ac-
cording to one of claims 1 to 3, characterized in that
it has a silicon content from 120 pg to 700 pg per gram
of the total of the mass.

5. Crystallized polyethylene terephthalate ac-
cording to one of claims 1 to 4, characterized in that
the crystallized polyethylene terephthalate is mixed in
any mixing ratio with any polymeric material, for exam-
ple with polypropylene, PP, polycarbonate, PC, or poly-
ethylene terephthalate, which contains no silicon.

6. A process for the preparation of crystal-
lized polyethylene terephthalate, PET, which contains
silicon in a bounded and integrated into the molecular

structure of PET form, characterized in that



et hyl ene terephthal ate, which contains no silicon. 6 .
A process for the preparation of crystallized
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silicon in a bounded and integrated into the nol ecul ar
structure of PET form characterized in that- in a

first step is added to nelted PET not nore than 4 Wbby
wei ght, referred to the total of the nass, of at

one modi fyi ng Hyentd 1Rﬁ?cﬁt%6n%%|%§d%?lF%dﬁe%ﬁﬁdmﬁﬁ%hHOt
| Sma@bé ethanconyesy wggghherréﬁmmﬂeﬁeeulaheftagaenbs the

PET d. and d
S0 he Do A1 hEHCbr BUBCrORE G BRERLH nvphEn“cBREQTHs

r espettoveaddsvhidhf bsmpbihetextondedtanogphbas low mo-
Pr PduGt o WRLS 8 EabESPET"EQnth@namQQHBdSHdaQQlowed to

integrated info e nol ecul ar structure of PET form
i sredefed for nalnta|n|ng the amorphous form - in a
third step the anorphous product is subjected for a
controlled trapsformation into the crgs tallize

form
to a tenperafut® FredtmdtStandtiei PR ?%%?tﬂr%ggﬁtth% ex=
f ot pededr st ahéi zedppebtluet desiobtiafoen, The @keruded

P 98380868 b EbA0CL 0 GHELIT Bone 0ALAE1EPEEARHY I B EBAhdea
siam@ohnbﬁqrahedhlnboabh@ mgle@nhéctst@g@théﬁ pSWPET form,

o} gcub gt 2gPeRL SneLi REly tBeadl88phBudNform,

- in a third step the amorphous product is
subjected for a controlled transformation into the crys-

tallized form to a temperature treatment, and

- in a fourth step the formed crystallized

product is obtained.

7. The process according to claim 6, charac-
terized in that in the first step the modifying agent,
which contains silicon and which is able to connect to-
gether low molecular fragments of PET, is added in an
amount of not more than 3 % by weight, preferably in an

amount of not more than 2 % by weight, for example in an

oe

amount of not more than 1
0.5 % by weight.

by weight and not less than

8. The process according to one of claims 6 to
7, characterized in that in the first step the modifying
agent, which contains silicon and which is able to con-
nect together low molecular fragments of PET, is added
in the form of a powder or of a liquid, and that it is

especially selected from the group consisting of



amount of not nore than 3 % by weight, preferably in
an anount of not nore than 2 % by wei ght, for exanple

w0 pooao@sount of not nore than 1 % by wei ght apdI/IB2005/001972
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l ess than 0.5 % by weight 128 . The process accordi ng
to one of clainms 6 to 7 , characterized in that in the
first step the nodifying agent, which contains silicon
and which is able to con nect together |ow nol ecul ar
fragments of -PEL]laresaddedhen dene fa0r madmud gpawder  or
of aliquid, and that it is especially selected from
the group consisting of- silanes of the genera

formula | - disilazanes of the general formula Il (H)
" - silazanes of the general gormula IIl |,, wherein
inthe formulas | to I'll thelresidues Rl und Rghare,

i ndependent from each BIt& TS ©T& C6 contain'%g
strai ght or branched al kyl gH up, - silicone oils,

especially oils on the basis jof
pol yphenyl - net hyl si | oxane, p@'ydi net hyl sil oxane, or a
1:1 m xture of polydi nethyl sil oxane and

pol ydi phenyl si ld@é@ﬂ%za’ne‘%%f&ﬂesigle%ré(ya(il formula IT

pol ymet hyl hydr osi | oxane,
pol yet hyl hydr osi | oxane. 9 . . The pyocess according to
one of claims 6 to T | )

H
R1—Si—N—Si—R!
R1 R'l

- silazanes of the general formula IIT

R‘l
o

H
R2—N-—Si—R!
R1

wherein in the formulas I tc III the residues
R' und R? are, independent from each other, a C; to Cg

containing straight or branched alkyl group,

— silicone oils, especially oils on the basis
of polyphenyl-methylsiloxane, polydimethylsiloxane, or a
1:1 mixture of polydimethylsiloxane and polydiphenylsi-
loxane,

- diphenylsilandiol,

— polymethylhydrosiloxane, and

— polyethylhydrosiloxane.



8 , characterized in that in the first step the nelted
PET is "virgin"-PET or waste-PET, post consunmer PET

wWoREH006060r exanpl e obtai ned from crushed, wasPedIB0e5/001972
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dried PET bottles, including any m xtures of "virgin"-

PET and post consuner PET waste, and has a tenperature
from about 260 OC to about 300 OC , especially about

260 0C . 10. The process according to one of clains 6

to 9 , chara%iefhgcpropeshadCceordhedfipsenstep cheims 6 to

nogli f ¥h0g-80608 268 addedaconhi pHEUSE YstnkeepbhenBehtl fed
zone of a twin secrew extruder. 11. The Erocess

ackBf difg Yorone of el 8Fn¥28teor 16, BRSFaEPBFIREY FRT

t haasts, t herf éxampitepbtheéne@acrbnoartsnedbetvaeaadt had
mel.ted.P d e_nodi fyi agent, Lp.dependengy.of . . _
fctdeliiieinat SR A AR b AR ACRL:

t heET eagd hpo$tt henmeinerngEZonestes andnhaboet t8mperature
?Fg#%%lgthﬁuégép 12o 1B6.Proeegse, acspLeing14,02888:0h60°C.

to 11, characterized in fthat in the second
step the cooling of the extruded product is realized

inlrﬂter, eSP@QgﬁhéYpr&8§éf@&c@ﬁdﬂ@@etMﬂbﬁé of claims 6
pelletl zi or .coqQling,of a,coptinuous, string. lna ..
R8s O babReTRGHPEhERony ot paF | 461 bPRgTL13t FHEBpFBEetedi-
accoidgnggéntohe afidebatostbntioudly thapathermzétding zone

that in fhg seeandestenqbhe ex

11. The process according to one of claims 6
to 10, characterized in that in the first step the reac-
tion time between the melted PET and the modifying
agent, in dependency of the temperature of the melted
PET and in dependency of the length of the melting zone,

is from about 3 to about 10 minutes.

12. The process according to one of claims 6
to 11, characterized in that in the second step the
cooling of the extruded product is realized in water,
especially either by an underwater pelletizing or by
cooling of a continuous string in a water bath, followed

by a pelletizing.

13. The process according to 6ne of claims 6
to 12, characterized in that in the second step the ex-
truded string has any cross section, for example a
round, an angular, for example a 3- to 8-angular, or an

elliptic cross section.

14. The process according to one of claims 6
to 13, characterized in that in the third step the tem-



truded string has any cross section, for exanple a
round, an angular, for exanple a 3- to 8-angular, or
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to one of clainms 6 to 13, dharacterized in that in the
third step the ternperature treatnent for the
transformati on of the anor phous product into a
crystallized product is realized at a tenperature from
abperatgseOtreatabout f065tDE HurnAfoamartaast odbshe 8@or-

gﬁgﬁé EE%BﬁEtahh¥o HrbQQSQQQEEzédhﬁHBdh@taQQUEegllzed at
process_accor e of cla

14a ERAPgERERT Sed PR FHQFttﬁé5cgy§PanPE§dlﬁél§e?H§Png at

enechetephbhal abemhastan, a¥epagealbledurahgwabght 0of hour
ess %h? about 40 1000, 16. The process accordi ng

¥ PRET8-to 13, characterized in that the
process is stopped af ter the second step and that the

anDrphous poiget@xgegg Egggpgé %&&ﬁ EgTonghbfhcla ms 6
contains silicon iIn %oun de m?egrate Into ﬁ
moteclifar cheraetarazef PETthaEnthesceytipnedzeg7polyethyl-

CTxﬁéakékéﬁﬁtﬁahxebhmbgnﬁntsﬁe@a Bahat ecufEr wehigeR of not
contains silicon in unded and integrated into the

noﬂ@éﬁlgpagtﬁﬁePGréoop ET form obtainable in that -
inafirst step is added to nelted PET not

16. The process according to one of claims 6
to 13, characterized in that the process is stopped af-
ter the second step and that the amorphous polyethylene
terephthalate, PET, which contains silicon in a bounded
and integrated into the molecular structure of PET form,
is obtained.

17. Crystallized polyethylene terephthalate,
PET, which contains silicon in a bounded and integrated
into the molecular structure of PET form, obtainable in
that

- in a first step is added to melted PET not
more than 4 % by weight, referred to the total of the
mass, of at least one modifying agent, which contains
silicon and which is able to connect together low mo-
lecular fragments of PET, is then mixed and allowed to

react,

- in a second step the obtained product is ex-
truded in the respective desired form, the extruded
amorphous product, which contains silicon in a bounded
and integrated into the molecular structure of PET form,

is cooled for maintaining the amorphous form,
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react, - in a second step the obtained product is ex
truded in the respective desired form the extruded

anmor phous product, which contains silicon in a bounded
and i nt egr at ad RntotPhEANBF@BUFAR SWPERRQHE BFOPRTL is

fowbjﬁ_atéaoke@‘ Egboﬁﬁkﬁl%éﬂl ﬁgahbfo?ﬂiaﬁ:ﬂbﬁginﬁc?f ghfe crys-
n_a AlN te e uc u e or
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formto a tenperature treatnment, and - in a fourth

step the forneg ﬁ&ﬁk%hzgge Eﬂﬁ %okﬁeabgé %gll%ged

Crystallized po ene ter ate acco |ng

cl aradagt éﬁt@bﬁébpédln t hat the process according to
one of clains 7 to 15 is carrled out. 19. Use of
crystallized eth ne t PET, whi
contains silt ongFKSg g%bﬁ% dP EEGEEYiﬁ?ﬁtEEr?HPBh?E@te
nokecdraingt tuctlaemof 7PEdbtati nebas ansuhati thkep@bcess
pol hyl ene, 1 er epht hal [ gn.tains

Si ¥§én¥ ﬁ r éxagglegas?- Pgaﬁnggerlaﬁsfgﬁrfﬁgd out.
preparation of a preforn1 - row material for the

preparation 9 fiberSf crystallized polyethylene tereph-
thalate, PET, which contains silicon in a bounded and
integrated into the molecular structure of PET form, as
a substitute of polyethylene terephthalate, which con-

tains no silicon, for example as

- row material for the preparation of a pre-

form,

~ row material for the preparation of fibers,

wires, sheets.

20. Use according to claim 19, characterized
in that the crystallized polyethylene terephthalate is a
product according to one of claims 1 to 5, preferably
prepared according to the process according to one of
claims 6 to 15.

21. Use according to one of claims 19 to 20,
characterized in that the crystallized polyethylene
terephthalate is mixed in any mixing ratio with any
polymeric material, for example with polypropylene, PP,
polycarbonate, PC, or polyethylene terephthalate, which

contains no silicon.



wires, sheets. 20. Use according to claim 19,
characterized in that the crystallized pol yet hyl ene

w0 eqoefobdobal ate is a product according to one OPCTIB200E001972
1to5, preferably prepardd according to the process
according to one of clainms 6 to 15. 21. Use according
to one of clainms 19 to 20, characterized in that the
crystallized olgethylene terephthalate is mxed in
any nixing ratio %Ft%C%%§db%gyﬁ%r?%enﬁ?e?%%%?sf%? to 21,
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po n er epht hal ate, which.contains.no .
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whi ch contains no silicon.



