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WO 2004/ 097083 PCT/ EP2004/ 003645 - 1

El ongati on-i ncreasi ng agent for the productlon of
synthetic threads fromnelt-spinnable fiber-formng .
matri x_ pol ners 5 The present invention relates to an
éW%n%QPEé PO7@®hanci ng agent which i s anPPHER0M4A 003645
t hernopl astically processible, _formed fromfree-

radi cally polynmerized vinyliC nmonomer and adapted to

PEDSHGAL POn OinSYE Lt C Eﬁgﬁg freQp a ¢l T-Spk &Q%Pignlo of

fibre-formng matrix r which is 1 ncohpati
vWYRthetiq eEBﬁ§%?Fonf§ﬁﬁan@Pﬁ§"&§éﬁPab1ﬁe ifdberriforming
fhithek poBymées to plastics pellets containing the
el ongati on- enhanci ng agent and a process for its
production. The invention further relates to a
rﬂheesprbsenprodwmﬁnx?&hSyﬁéh&t%é fﬁﬁif é% ?elon ation-
ing praocess fr pol yrer end fornme
n?%%?%&#%?t sp %ﬁ% le fi'h %ghfornlﬁg mat IS YFer  and
aﬂmlelamomlm@mabhzenhmmafgslmgant dindntehe f dnroher dyee-

Ofa&ﬂ?afyné%%tl'yﬁlefr'll%'éﬁ ﬁ fﬁ.?l huis nom@le §ﬁ{imgc{%1toed to

pol ymer b Into synt
IRECPY e iaf téyﬁﬁhﬁﬁﬁca Rilgher %W@hkﬁhgmeé%réﬁsnoable

i 11 15 e S f b bifer B x a%@%@t nwﬁPJ:Hn!LQg1§98ﬁ9a%§bﬁ.gaﬂrlth
W t hout nndl%tcat|oF% fough additive Thi

ol yne
i ¥ ppOSBE T HORAED nﬁlﬂggﬁgﬁn&raﬁWF%t%%V?%tb%n §§§§her
toe Yarioekiceot paabinak yann cand ctchewaehylnqlcw@smbhgatlon—

d
RUBHEHN | dofhe IB0R PHI%RHT foxn LeamptosneRict,
twesrb*@rﬁfm éuéthfem elmﬂyai’(ffsthe ampubaeser i fgr produc:l.ng
oppratdione: Hisyecaneme gff tms%g%%fmg g%%g@ sedokl &

~a certain extent by productlon

R H g pekraRAli phesm . qrhemsétaaﬁwn@hée cibge-
ofortntienaddid t wiex p%dngaﬁebavsna sHbstashiyatibALkHBARE i ng

sQo_ that t e i n [ wher e the ecan nlc
1497 r]:I qil}aa \ﬁzeé:r @%r‘ﬁﬂenfy §HE

added. Moreover, the avallablllty of the

Prior art

The spinning of polymer blends into synthetic fibre is
well known. Its purpese is to obtain a higher breaking
extension in the spun fibre at a certain spinning $peed
than without modification through additive polymer.
This is supposed to enable a higher draw ratio to be
used to produce the final yarn and thereby increase the
product1v1ty of the spinning unit.

The increased productivity 1s supposed to bring an

improvement in the economic efficiency of the

manufacturing operation. This economic efficiency is
compromised to a certain extent by production
difficulties and costlier high speed equipment. The
additional <costs of the additive polymer have a
substantial influence, so that there is even  a point
where the economic efficiency reaches zero, depending
on the amount added. Moreover, the availability of the
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additive polynmers on the market is an inportant f
actor. For these reasons, a nultiplicity of the
additives described in the literature do not even
cone into consideration for _operation on a |large
industrial 5 scale. The profucer or process

or i Qi r o_consjder_th pr.oducti,on chain as a
m%%%%gg%% %ggﬁ%%r%eo%o%E%nPaﬁF?ﬁ 1PnePedPRytERE tactor.
pFeductiiade y refasarst, aasimgleiplbpity 10 t ishechaidditives
fQEsexfpDh e §p! Q@feng'liﬁ?‘éh}?%gl#%m d?p.eﬁc%' NP, MBI0b i o
be inpaired, Mre particularly, It is a man purpose
ofoRF e TRlEPR | obCRot OPBrabiedw BOt preflergbl y industrial
igpspve the further processing conditions in

subsequent steps, despite an increased spinning speed.
15 For instance, the prior art for the production of
PO¥s prefoceés ver privicghssbraak)ingtext ansd 086 E8hsider the

[, bl ends. even at i gh spinning speed, which |
ARl e OB LR ER &L L] i TRE gl Batopitn
2nerdamieg | the Suchlwstispidry f 0F anjerstts arsﬂﬂgmywéte@gin
[ a LN r C ; f processe
R bhBeas ! norars cHIMAEr,  SaleaRon L RRERETEns
i Ehsiehs be7dmnadgsd-ed9e? RRghisplanlig speeds #nmain
tRUrbdd Né£t haBs apReaciall dt WSS ahd i Pbd Yoy ?&Qfé%ably
reduces the strengths which are obtainable in the .. |
(&t LFTRECRPoCARE | BREFAPT at PERSES SEa 90l vehdHeies  in
prutdd esreeretr estokipss| aBeadhitien &P ihdba At $Bilnteind Mped
197 07 447 (Zimmer) , 30 DE 199 37 727 (Zimer) , DE
199 37 728 (Zimrer) and WO 99/07 927 (Degussa). EP O

0%r fetstBmnencerhe pricundrawiopolbhestprogaciti gn epfr @0Ys

i cassyd N phigh 10% by, wej f ol

st N UYE" e MBS 50RO KBt mer

POISAAE neERPP- | - BEnt ehe) WHIB5 potipweityy| speed,  which

retdiacrid bt éSsﬁﬂ@@ﬁn&Qan%%dhdmm?ﬁVfg tﬁ?rﬁfgree_of
n € Dr eakKl

raductivity tphrough an increase i
RatEant - | HBCHY adTrP i b Lamedsoge horhpin 2 to e
50G-ta® 1800 m sioramel endr espandi gl i gher afdaprocessed

_Eﬂ;iﬂﬁghTTgbeeds in draw-texturing processes. Breaking

extensions <70% reported for high spinning speeds in
turn point to an appreciable c¢rystallinity, which
reduces the strengths which are obtainable in the

- texturing process.

Initial attempts to solve these problems are disclosed
in EP 0 047 464 B (Teijin), DE 197 07 447 (Zimmer),
DE 199 37 727 (Zimmer), DE 199 37 728 {Zimmer} and
WO 99/07 927 {Degussa) . EP 0 047 464 B concerns an
undrawn polyester yarn prepared in a process in which
0.2-10% Dby weight of a polymer of the type
- (-CH>-CR3Rs-)n-, such as poly(4-methyl-l-pentene) or

- polymethyl methacrylate, is added to obtain improved

productivity through an increase 1in the breaking
extension of the as-spun fibre at speeds between 2 500-
8 000 m/min and correspondingly higher draw ratios. The

additive polymer has to be finely and uniformly
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addi tive polyner has to be finely and uniformy

di spersed by m xing, the particle dianeter having to

be <l pmto avoid fibrillation. The special effect is
said to be due to the cooperation of three properties

- the chenical structure of3the additive, which
substantially 5 prevents el ongation of the additive

nd} eeer8ed Pheliswndnobhei Pprtandet Héamehpat hBviingy tof be

' leWQﬁtﬁb apdidaddbliyeat 188 MASULBECS8NVRFlFRct is said

enents are discl osed

0 BE A AR ErLry, SRR ff { HRESF cERAPERFLCS - the

t@b@Ml@@lastpactuﬁé &0 Vﬁb99&ﬁIEZ¥SrGWQabhds@b@k?htlally
ant men
3%9%$%H€ %T? g?% p%géégs %ﬁeﬁ%xﬁ %%%SSthe low
(TP DI NEYTD. ﬁndls@h@sesxmmmtnbuixnxht¢ﬂespol§esseﬂ i and
'%pd@l@ﬁe 4641,B I?rfefa%%hr%@(’:% o flE ‘E@aEﬂSréQsEh% rdlu%tttlQthy

characteristics o e fibre and t
i¥Oi sTRGPLpENSIbEe arcal fiselashdevEos §aﬁst§@ﬁ@ﬁylng

9@%@% &d \&*Bﬁ{é WIf a@at:nﬁlé@ltgecefa%% nggg; %z{ekgzogo
Salt] ST acC 0[ W nain per
\%)% %‘56@@’57 ofn%%?i; e bR saeﬁhtbﬁﬁyCOBé“ﬁEHF@Oeé“B‘yan
mmm&dﬂ | vesphdvinegta t hes mal qudefiermat i o further
t eral ,%%the range from 105 to 130C, i.e
y

ppreci a ve that of polyester, and choosing
speci fic spinning nmeasures to achieve a radial 25

%@tQQM*}v@Q Q&E&B@Nasﬁ‘ﬂ'v lsftcl | Onspi o {EHS %Eii%lves

section of ere Itive 1 nclusions ar

rERt e d D nEEi rPe Wt 64 B & ﬁl&g tqrh:plﬁ bEbe Thazde eve the
thel eteisdr edhé@ébtb!@sdh.@*s“d@ttﬂél flimiﬂéplé;@al Xnhitgh as a

drawc!]e tios are set ch 03|n i?e S |nnerette
hol% ¥Whi ROt s %%%%}?i ac% y amhieve a
|saﬂx&ﬁ&ntoﬁybpacbagaka@alunwheﬂnwaddmhgompzthe fibre.
<%91 fo{&“'gb'0@9q%79@% spin- f%g{fhkgga w1nd1ng
escribed PRy

er t'hat a“sdti sfactory"wn
Fagisratee nay Babrachiasest. oThpod ympat |k154e|nctsy odin only

Qﬂ?seaéﬁﬁéﬂéﬁs Wit 38 nlar gerEisalwd n§H§$ a thermal
|renents espeC|aIIy lon %FE ¥re5| enc |nes I'n
r

A Y SFRYTAERE it i age From 105 to 130° c,

i.e. appreciably above that of polyester, and choosing
specific spinning measures to achieve a radial
distribution of the additive inblusions in the cross
section of the fibre where the additive inclusions are
reduced in the outer region of the fibre. To achieve
the desired additive distribution, untypically high
drawdown ratios are set by choosing large spinnerette
die holes, which is usually accompanied by an increased
fibre breakage rate. In addition, a specific
formulation of the spin~finishing oil is described in
order that a satisfactory winding performance may be
achieved. The compatibility of these measures with
large-scale industrial requirements, especially longer

residence times in the spinning system and with further

- processing operations remains unanswered. The additive

quantities used are not changed from their high level.
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processi ng operations remai ns unanswered. The additive
guantities used are not changed fromtheir high |evel.
DE 197 07 447 (Zinmer) concerns the production of

pol yest er or pol yam de filanents having a breaking
extension :!M% The additiod of 0.05 to 5% by wei ght

of a copolyner of 0 to 90% by wei ght of alkyl 5

(RBt hPAcPyi 4¢é, dZiamegds bycGaits of thml epscderion of

aﬁBY?ébdéranQr5 ﬁ@lﬁ@ﬁ@@@ Ve ThtherOf s StHAENR t & t B eaking
¥ester o] yam de al |l ows a substantlal i ncrease

ERotop ciBfeY F I Faafifed SEIRBE 1y S5 B eiant

'(annar)cdpsmymses blie productB@% oby pWeﬁ@&keroitaﬁrkyl

fi f I mh h. 0.1 to

2 B5ER) BT YREBor tarts ndBapdtt bl i 98horandie et yAgH o ©F
adrjhydvédahiaﬂd has to gBé%s by r aredighitono f emerater etdn the
t? @Qggr ?9"%89 Eﬂlégoa@lo%gdgh%u&%&%ﬁtﬁfltq%F%%Ese in

Sity Itrve to

| Meric
vF%@o§P%?néﬂ9th@kﬁo@gés$ﬁ¢edconponent shall be in the

range from1:1 to 10:1. DE 199 37 728 (Zi nmer)
rel S process for roduci ng HWS fil anents
fP%ni%gl 925?2? Z LHOTGRer | e‘léa PEEFe 5%& opEPsHgtipn  of
aﬁdlye@ﬁeageamapmh &1$|Qjensﬂl i@ ont ake- pcﬁiylﬁﬁﬂleldo]%fncg WG ch
00 m The p ric tive shall, have a.
?%%Eg%ran§@1?o§xie2 @Fﬁt %1gﬁh fﬁ&ﬂqg?%ﬁ}ble
13©OCPhﬂdSthQQiMmQImﬁ thédehV625Whm$moshB$ ofat hegglass
POLYREL{ £oRdd bk g%aEgﬁEh%JEEEﬂe ¥Eﬁ&8?gﬁ¥gpf dhﬁi f?O C.

polyester conpo ent S Int from
S VERBBP 002t hoNnd Hs tHeS roidutt idn dhepopglyneric
3Qd§j.3t.?ﬁé ngt@ol yest eﬁ:ﬂéllacsedvﬂé)&dé@tfy bl Sﬁdstﬁb apolyester
-0 east

Gl ent DERLY B e 13702 Lelb i hrfs SO

thernnplastlcally processi bl e copol yner having a

9h@spad ! 39Sy 44 On (4BHBEY Al W e pICIOT eothan 100,C, The

cosit t he copol y

Jﬁﬁ@dw¢5@@sﬁM@&ﬁfth@mepbsy&mqm pganSthe,r&ngQQMymarlc

ladqieido: &ndTW%tﬂHH@@¥§eﬁd@ﬁ@légd%%ehQétaﬁu | €88tning
O OS@bpg wei ght” of
take-off speed of 2 500 to 4 000 m/min. The polymeric

additive shall have a glass transition temperature in
the range from 90 to 170°C and the ratio of the melt
viscosity of the polymeric additive to the melt
viscosity of the polyester component shall be in the

‘range from 1:1 to 7:1.

WO 99/07 927 concerns the production of POYs by

- spinning polyester-based polymer blends at a take-off

speed v of at least 2 500 m/min, the polyester being
admixed with a second amorphous thermoplastically
processible copolymer having a glass transition
temperature of more than 100°C. The ratio of the melt
viscosity of the copolymer to the melt viscosity of the
polyester 1is 1in the range from 1:1 to 10:1. The
polyester has added to it at least 0.05% by weight of
copolymer and the maximum amount M of copolymer added

to the polyester depends on the take-off speed v, as
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copol ymer and the maxi num anount M of copol ynmer added
to the polyester depends on the take-of f speed v, as
follows M= m] V J-0.81 [w % mn DE 10022889 Al

(ZI MMER AG) discl oses specific extrusion 5 and m xing
conditions and also restrictibons with regard to the
residence tinme of the additives .in the spinning
systéfrfhat ensure a comercial ly acceptable quality

br eakage rat el =1 00 p3—286 -AD - €21 MVERE NG _
descri bes a speci O conbidt/ on of sSpi nni ng neasures
adapted to allow a good package build when w nding up

aments based on ol ymer mixtures. The application
PEt hP82E88EhAkg (F @Mﬁga\uﬁﬁés digcdesgsi spesd fdse egftrusion

S@ﬁﬁlﬁhﬁlﬂgnﬁghalﬁiﬁhﬁgana Eﬁgbe&e%Q&EFWHb%?hMiﬂwwféﬁard
an e windin

an, at | east 3%. hig requenc

TERGPEE. TRRacenCha i Seadth SN Lol TrE: 4nt RBeusBIoming
thest@O addit i easutre SﬂChoﬁﬁﬁﬁtgﬁﬂ&ylm%f%pWﬁ%F@Scﬁhﬁlty
e pp h ver speC|f|c ar re, e predom nant,
e%#gtlﬁg‘ﬁ%%ufact%rlna pl ENtE 1%or? yeg?ggpgﬂﬂg% %&bre
regedkageosatént ensive specific hardware and al so
retrofitment of installing and 25 works on the plant,
associated with shutdown tinmes. This greatly limts.

the 3 s BechRbl otyy. FIHBER ofG)f | danerikes adli tSpeeific

combination of spinning measures adapted to allow a

and yield, i.e. % cpmer c ah\y}accep%able fibre
it

good package build when winding up filaments based on
polymer mixtures. The application of this teaching
requires inter alia the use of specific winders.having
a feeler roll which is driven at an at least 0.3%

higher frequency than the winding mandrel.

These specific measures restricts the use of the
additives to such manufacturing plants as are equipped
with very specific hardware. The predominant number of
existing manufacturing plants for polyester filaments
would require cost~intensive retrofitment of additive-
specific hardware and also installing and modifying
works on the plant, associated with appreciable
shutdown times. This greatly limits the adoption of
this technology.

DE 101 15 203 Al describes a process for producing-
synthetic fibre from a blend based on fibre-forming
polymers. The process 1s characterized in that it
utilizes an additive polymer which is obtainable by
multiple initiation. Multiple initiation causes a
reduction in the residual monomer content of the
polymer and in particular to a further lowering in the
number of fibre breakage events when producing
synthetic fibre.
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& fq%?denw%ﬂrnq HEESIH NG pF bt 48 nh§®

nodi fyi ng appreci able adoption of DE 101 15 203 Al
descri bes a process for producing 30 synthetic fibre
froma blend based on fibre-form ng polynmers. The
process is characterized in that it wutilizes an

addi tive polymer which is obfarnable by nultiple
initiation. Multiple initiation causes a reduction in

tHee rBReaual mbAbhetzebheRNPLof rereradipal yepodnterhzed

pREthEeEPlat® Py nerdigd ndehe chrumbglifhion of
fébre breakage events when $roduci$ X s¥nthet|c fibre.
e-

TeRFRPT P STHETHE D353 TP d@Peandy or by
ok ymer i 2ed a%ﬂs]tﬁacr)BI—ﬂlé&chltwﬁEb@J.bMaﬁéanSctﬁlftpdﬁﬂiﬁs as

f c .k ecar | at e .
a}gcgi'p%%n S,J‘Qorw e&gﬁm}g‘% aﬁk I r’g ﬁg cfb']ﬁﬁe( Z@r%oél 18
compounts pusincimwlecid e ﬁMﬂgﬁKampipHEﬁ1ﬂSDIHV&lkiS)
pol ynmeri zation is  known in principle (see for exanple
EP-A 0 178 115). The thermal stabilization of
(The hFherprat stedddliyasion WL nf@ashbecrylate copolymers
PP ORI Z&# | @Bp@ﬁ.yﬁékikﬁtﬁoﬁor@ﬁeﬁ%r%atéo MR is
nC|ple ésee f exaqgng Kunst st of f buch
%ema Fiv‘i’%l- of xeXguple Epnsgstedisjiandbuch
Prmmﬁmmmaﬁe'qn ViR e b ddees abows, ciltod)
processes provide good and commercially acceptable
fibre breakage rates, qualities a good w nding
Redlkemand (solultierf or filaments) and a good further
processing performance during the spinning of such
polyner bl ends under the operating conditions 20
ke rREUSTFFtAENRHRFRESSE oM yiile t good and
mmcﬁquemﬁwbls@lﬂmf@ PoLYRBEe bL-ands, abualities

even snal r of broken ends in g fer that t he
bel+aFeRks) and a

|guﬂdﬁﬁumthewupimneshmngmpesférmam@e|ﬂurbngnﬁhé Epihhgéng
f o
L e e T e

descrlbe . the 1ndustry nonetheless continues to demand

processes for spinning polymer blends at an even

.smaller number of broken ends in order that the

efficiency of the spinning process may be further
increased. Another demand is for an improvement in the

further processing properties of the synthetic fibre,

- especially in the case of POY, in the winding

performance and in the further processing performance
as it relates to draw texturing. Finally, such
processes shall it be possible to scale up in their
full breadth at acceptable cost and inconvenience in
existing manufacturing plants in particular. There is
further a desire for processes which permit the
addition of the additive at an early stage of the
operation, i.e. require one to few injection locations
between the site of polymer production and spinning
system and so reduce the capital investment required
for the injection facilities and also plant complexity.
There is a particular desire for such elongation-aiding

agents and processes as permit the manufacture, on the
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performance and in the further processing perfornmance
as it relates to draw texturing. Finally, such
processes shall it be possible to scale up in their 30

~full breadth at acceptable cost and i nconvenience in

existing nanufacturing plaﬁtg in particular. There is
rther desi pro es ilch permit the

olOFEF o Tof DORESSURTt 6 ot LaRORGT Py ST a0e oPdeRE, Of 2

OpelhétOﬂthhecaHGWHIHPUﬁKEE(BfEMWImpEetnam i acatxitansler

3 h ' d n.a pinni;n '
<P EEEEG a0 i CaP Rt DR RER Y P ThBEY o
f bhet led cingjadd inor 1ddeigl mqgﬁ: ahd desonglierpd at spinning
coppLkexity. There is a particular desire for such

el ongation-ai ding agents and processes as pernmit the
manuf acture, on the basis of polyester and

efpagat i sNaacdhBgafgeAbedofroz tpel If@trtmirclae%rl ent of

T e e R R
ebbfpgaﬂ arE aittlengpageatt t o rheentetcer edoatpsqwirm ngmproved
éfg%%atlgﬁrg?hgg %ﬁ a?égﬂ£sn 89 f%%dhg%l?grt&?qﬁﬁghetlc

devel opnen on en anctng "agents.
déghed in beeanclobjpitrnbdfigtpeope®sent i nvention to
provide inproved 10 el ongation-enhancing agents for

producti on of synthetic fibre in the melt-spinning
pﬁoc@§§tlﬂpbﬁFtlBEPE@eﬁrloéﬁhthéﬁ h&d thetier t 9ot been

b@@ﬁregﬂaa esgediik thhg vy thet peipri %frtafz_indindh%hC Rhe
the 15, i nventors hay geg dg %3 t ackl, reS|d§%%

AtV BT RECTY eﬁ%?f%uggf%ﬁ? Os&EGrdar ;%eﬁr‘ GGct-Tf advitse
t hepaatussieenaposif i oseafontdae yel opgatiion- ai tharg agﬁnﬂmﬁl
Uésgoﬁﬁt?wfoﬁ' to%d @tﬁ@cﬁiéﬁéﬁﬂokhglﬁ%gf ec}g%nttgmused in

rolonged t exposure
etbﬁgaﬂt(ﬁii apapﬁQSQQSagJernt §hen ¢<awg%e sedl ethadfseduantly

SPEONLAGed! AMHcTmalne8fpoL8PET WESSERBSe Al dryation- -aiding
particul ar |ncreased fihre breakage rates and

| APPSRt fremfst BFg?ﬁécﬁnlﬁdFﬁ&uéﬁalailuﬁpﬁé‘lnlﬁ‘ﬁo@é@é’ltﬁg These
peeporsasstondHut A0 dm sspnaslcalathe Bt redsed  fibre

Pheblua ECLILER! L d Loktersele 2o s TRl
further processing performance, but also emissions in
the spinning plant. Specifically in large-scale
spinning plants there is prefereﬁce for generating melt
blends o©¢f the elcongation-enhancing agent and of the
matrix polymer which are then used to carry out the
actual melt-spinning operation. For instance, the
elongation-enhancing agent can be added in the
'polycondensation phase in the course of the production
of polyesters such as polyethylene terephthalate for
example. The molten mixture 1is then kept for a certain
time at high temperatures in the polycondensation
reactor and, for example, in the melt distribution
lines of direct spinning systems until the actual melt-
spinning operation starts. This leads to an appreciable
thermal exposure of the elongation-enhancing agents.
There may for example be residence times of about 30

min at melt temperatures of around 290°C.
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bl ends of the el ongation-enhanci ng agent and of the
matri x polymer which are then used to carry out the
actual nelt-spinning operation. For instance, the

el ongati on- enhanci ng agent can be added in the 30

pol ycondensati on phase in th& eourse of the production
of polyesters such as pol yethyl ene terephthal ate for
edbhptreatThelywnl tenisi Roasebigs fheatképt pﬁrgduaec@&aaitmcs
tﬁ@?l@%shkﬂ$ ﬁﬁgp%ﬂ@ﬁgﬁ%ﬁobnehﬂgnEQF&C oensabindn of the

reactor and, for exa distri but| on 35
I PHESief PALYBEE $FPRniendiShiarenelent i | Thpge apelapts have

Mebt beS RieN Rty ﬂb&ertﬂ{é Qﬁleﬁﬁ-aééﬁmirﬂlj Sop&AEEidR, aBnd this

appr ecj abl e ther ex ure of the

R L8 D bR P e SRS 597 | bRecRdRpeaten-
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0 ter at_j.\vel OSSIb| first to
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oper at | on his 5 enta renewe
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| EIVERG DF Soravseh ed BidN Bednthat Té I tealchY odl o Pr Bhomers

SRR bR A G Y SRR LB
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fromthe polynerization of the 15 :
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on t out er urrace, o t he eIC | Dr C
TRt Tedte actubtn' " FETIRRT R ohr o SRy ends,
iwmaimmnpxomemsre&;&idltnpayamantquahtly rSigacel tte yarn

t
(’Eﬁ%‘%ﬁ rface o t{%{g flﬁ%ﬁ% %\rég%%rl%ﬁlﬁeéﬁ% t&%él only

ieNapeRte f 1At héhepr eBkens avrSecen of the fibre while
remaining in the interior, further problems arise in

the course of further processing.

- The so-called residual monomer content which is anyhow

present in the polymer and comes from the
polymerization itself is comparatively and, for the
present purposes, usually negligibly small compared
with the level of monomers which can form subsequently
because of thermal decomposition, especially when the
residual monomer content was lowered by multiple

initiation in the course of additive synthesis.
These objects are achieved by an
Elongation~enhancing agent which is amorphous and

thermeoplastically processible, formed from free-

radically polymerized vinylic monomer and adapted for
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the course of further processing. 25 The so-called
resi dual nononer content which is anyhow present in
the polyner and cones fromthe polynerization itself
is conparatively and, for the present purposes,

usual ly negligibly small confared 30 with the |evel of

mononers which_can form subsequently because of
t REPAEFL#BRorpositvidMetdspeiibirpy fRen the meldsispiainable
NMeNpRBrFEeRt 8Gt muesik oW e bY wREELI Bk i nicBimbladtibal kA th
the.éourse of ,additive synthesis. 35 These objects are
abfii By Ed DY OBr6RGAPFSRTe ATERG N IR LSt 43 | $n that
?ﬁhep?d@&gamdgpkbfrﬁnpﬁﬁgtb@@hﬁ% p$ocF§$mbney Eﬁmﬁ&%%ized
m_free- radically .yner,ized vinylic nononer .
AR PO aP oI GAUEe | BRCGPASYREREE S TITrERronta that it
mepntgpinanabte téidk e-far mimgreratutian pd%y miny whicdlyhits of
[ j it id.elo Lon- enhanci. a , _
R L T T U PR
i ShYeBR hagTgPRiabi Heast 5spycaddi mebhodf anfter  thermal

aakpoxigat ive2 sobst @nesr Seydhatodt3oGRains in total
not nore than 6% by wei ght of deconposition products
det ect abl e usi ng the gas- chromatographi c head space

nehéodaafthitombesgrhphexphsdte siiac2OQe thsier wal JoBefl @11

3 in. .10 gas-.chr.ojmat og hi c, he space thod

mﬁ?g%ﬁetéeFE%%ﬁnéaﬁﬁgéxfﬁﬁée£§§iFFEd %%%ﬂﬁ T8 ﬁ%ographlc
Gagadhr sparegr aphilysikead sspare methydi sfbs adetehodning
[ Pdpdel 2491 81 BOns¥aRALKEAD! h CoRghE hUCURy | Dol 14YT dinter

and solids (inter 15 alia of npnone _ .
t et foplasPresne st dithi kRErBAPSAStLEAperdFpniRatiom of

thempeEn@f tife Fawpl ecnd atikei BE dHY rogMeed L0L® HR8ng
preheat ed net al bLock t her npstat at %EOC' sgnple

qtRAR LY a Dot * 30t R PReBeabed mREgy PIpgke thgrprstat at
V20 §C; Thempdte cqadnhei decampasi t Bon P phoducks fmr meead
[ C of al osu r edgoni_nant | .
gL ek A et St 9 1 P N M AR
baexdye fredobpedepal Vi | gavren. ofn thermal exposure are

predominantly monomers, for example methyl methacrylate
or styrene, back-formed by depolymerization. In
general, the fraction of nonmonomeric decomposition
products is negligible.

In the case of elongation-enhancing agents which
contain high fractions of methyl methacrylate and/or
styrene, for example at least 50% or at least 60% and
especially at least 70% by weight of methyl
‘methacrylate and/or styreme, it is 'in practice
sufficient to determine the level of these monomers
after thermal exposure at 290°C under argon for 30 min
and report it as a measure of thermal stability. In
these cases too the level of the monomers mentioned

shall not be more than 6%, 4%, 3% or 2% by weight.

. Other decomposition products.can be neglected in these

cases.

The test method mentioned - thermal exposure of the
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general, the fraction of nonnmononeric deconposition
products is negligible. 25 In the case of

el ongati on- enhanci ng agents which contain high
fractions of nethyl nethacrylate and/or styrene, for
exanpl e at | east 50960r at— 1 E&st 60% and especially

at least 70%b ﬁ ght of nethyl 30 nethacrylate
afdrapasigpnsRal apt:lng i 29PRactdtce 2990ff i BRdar targon for

dgbemiahne tihe $evedbod f@ﬁsglﬂﬁm9ﬂ3ﬁ§ aaﬁm@&ﬂdﬁﬂéﬁﬁosure
exgosure at_290C undﬁ% ?En for 30 mn d report it
a§%a MEAsure ot t nePref sta6i | |‘a§b§’vel'|‘iie & ad¥@qtogal

" t benHévébnef tmmdnnnnnerSSe&attmngd 35ushablenottharmally
% .49 |ght her '
ﬁBESb&E@QeQ eié%g%éégh %%cmgalecgegggﬁ tﬁésthermally

0Sit e ne
c§§él§lll’ﬁ§dt esolmehodonenwmbmert rres med caxpbisuyley ofone
tﬁﬁlchlofuﬁk9mgattﬁé enbanGH féﬁ%ﬁ éﬂ“ﬂﬂwlthout
mn - is suita or si i t|n

g?ﬁﬁﬁ exp%%%ﬁ%ll@% £y ocdilre unBEROMRE content  will
ag@meraeigr iRedE P agbbeal th@oﬂqjﬂénpn}ilﬁﬂﬁ flehtioned, for
sel ect ng sukhab e ther &g stabjljzed
e?ﬁﬁﬁg Foile ﬁnﬁ?ﬂboﬁgg t $0% Py e hARt yor SRLBReT zed.

pol ymer or copolynmer is accordingly one which fulfils

. W t. h h
t?abgFlfﬁgﬁga %%EﬁgﬂgﬁékggéﬁFg%?%a:?Ftg@%era%%PQ§§lon_

f anhabevegt AGenppern| bei achérviednder fxanple dvamslans of
| BaliheibRUI B8R OB n10%RY JWRLHERL vr RiLGheLnA SWUHARE the

thermal stabilization of the elongatlon- enhancmqbl o
Y La-

agERECRER BéE &8HP&V@&rF6Pde§aon@ by ety prefera
addi t icgraDEkyan astiy0xtdat |avle1/83l¢bsta@cea andé@ﬁltheol_% the

f d Cl- - _and
RSP BT EOR EVar s, Bosny/ - HED PREUEE ghe freeence
pofyreer inkalte @nt draviweg dire n reguﬂ.aedrouwmnht hes prasenaclecyl
08 ﬂePEé?EH%;%?X\GhQPé " Gaul-at WT Che) S% inear or

3-nerca onat wher e "al repr sen i near
lerﬁlﬁglﬁ%ﬁed C@IC(B18 Iy eraril ggégp;@s .A gol ypelyber or

“copolymer is thermally stabilized for the purposes of

- the invention when it for example contains one of the

measures mentioned or was prepared in the manner
mentioned, so that it fulfils the claimed test
conditions.

‘The elongation-enhancing agent may contain an
antioxidative substance in an amount of 0.05% to 5% by

weight.

The antioxidative substance may be selected from the

class of the sterically hindered phenols and/or of the

- divalent thio compounds and/or of the trivalent

phosphorus compounds and/or of the sterically hindered
piperidine derivatives. Preference is given to the
antioxidative substance octadecyl 3-(3,5-di-tert-butyl-
4-hydroxyphenyl)propiocnate.

The antioxidative substance may be selected from the



10

15

20

25

30

35

copolynmer is thermally stabilized for the purposes of
the invention when it for exanple contains one of the
neasures nentioned or was prepared in the nanner
mentioned, so that it fulfils the clainmed test 25
condi tions. The el ongati on-é&ihanci ng agent nmay contain
an antioxidative substance in an anmount of .0.05%to
598 blowiRg PRUPBMdHe anti oxi dati ve substance may be
selected fromthe class of the sterically hindered
phe ol s and/ or di val ent thio conpounds and/ or

Ehé“@%r§§F§n UtﬁﬁoﬁpﬁﬁFﬂglEBﬁﬁﬁﬁnds and/ or of the
stebbcahbwyn|ndered (39 SpdpetieditnBudgli-vahlydesxylphenyl) -
Preference %s en to th ? tioxidative substance
oct RAGEYPT2EEs (5. Lhg2 gkt LBUEYI - 4- hydr oxyphenyl)
pfopemmakes mhéhamEneX|da8hué Subst-arce-ay vhed-hydroxy-
seI oW ng conpounds:

5ggﬁ? )Fgghagﬁaz?}%%Fﬁg#ghenol - octadecyl
3‘(Eh50§Pe$éWﬂeBQtyl biﬁyérdﬁyEpﬁénVBFtprtwérénhvérpxy-
Irg ﬂeﬁy1@§§bgash&aéls(nethylene 3-
(3, § gl-tert hydr oxy Eheng proglonate)
et SrkEddil tﬁygéngert— buty ydroxybenzyl)
bi s{3etFahurdie-t ext - butyl - 4- hydr oxy-

h

PoTgst BrERsREthO1Td, 1. Gubyhe A3nTar bRy BERIYRYL-4-
|sobydnaxabenzyl)benzene
l*3252tthﬁhpgéngbls§4tﬁé%ﬁ?l56d£e£§r5upyi¥heéol)

hydr 6xybenzyl' ) benzene -
A gttt ehddiaerfret hyl - 6-t ert - but yl phenol ) 15 and

- mxtures thereof. In addition to the sterlcally

oSS Phenel il Lo postLb £, La a0 LS e
oeoys b It atod | eded faveheletarari o2t ratsssaiabi 1 k@e$Sin
%f%é%”qﬁggiﬂhgyﬁﬁﬁ. é?ﬂﬁhfnge stabilized even better.
Numerous stabilizers are commercially available and
belong to the group coﬁsisting cof organic phosphites,
sterically hindered piperidine derivatives - (HALS =
Hindered Amine Light Stabilizers), thioethers,
aliphatic sulphur compounds and mixtures thereof.

Suitable organic phosphites can be any aliphatic,
aromatic or aliphatic-aromatic phosphites and
thiophosphites,  such as for example:

- bis(2,4—di—tert—butyl)pehtaerythritol diphosphite

- tetrakis(2,4-di-tert-butylphenyl)4,4’-biphenylylene
diphosphite

- distearylpentaerythritol diphosphonite

- trisnonyphenyl phosphite

- tris(2,4-di-tert-butylphenyl) phosphite

- diisodecyl pentaerythritol diphosphite

- tetraphenyldipropylene glycol diphosphite

and mixtures thereof.
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bel ong to the group consisting of organic phosphites,
sterically hindered piperidine derivatives (HALS =

H ndered Ami ne Light Stabilizers), thioethers,.

al i phati c sul phur conpounds _and mi xtures thereof. 25
Sui t abl e organic phosphitéslgaﬁ be any ali phati c,
aromatic_or, aliphatic-aronmatic phosphites and

O i £ S P ‘ofesmpieel Bp Tor” Srample:
bi sp214{dc-t1et} 1pnt $+rpepbpetiybbiut gl ) dmphobphiteiazine-
tetraki s(2,4-di,xtert-pu henyl )4, 4' - bi phen 1 ene
i pRospnieel - LisPeks O boRPRRT Lkl Eop P D blon e
- tdimdnodrphengihphesphie2 36, 6-tetramethyl-4-
trig2e45di18 Rt ; yl phenyl ) phosphite - diisodecyl
pen?aé? %ﬂ?%?gﬁ HPE osghite - tetraphenyl di propyl ene
gt yeol(3dir Bhodphtest-BREYAT %t nhEdrenepkenyl)-32

H ndgnedoBkbRebht di Aecderi vati ves can be for exanple: -
pol y[[[6-[(1,1,3,3-tetranet hyl butyl )am no]-5-tri azi ne-
7, 43351%9?] 5[ Ez,52?%Fsawswgiﬁ?ﬁwp%%%%yf L%lyacetate
i-m bakhiexapet bybepentamethyb-~tepipariiyhyl sbbacetate

pi peridyl )i mmno . . : -

5. (goLghel "o uigeehvly, aveejRsey )2 4 hyasoxy-
chl 8, 8béngotet aankehplsl{@ip@yrigineethanocl

sid Sl aBldy lird-Qiperi dinyl ) sebacetate --

bis(1,2, 2,6, 6-pentanethyl -4-piperidinyl)sebacetate 10
- polymer from dinmethyl succinate and 4-hydroxy-

X2 taifrd el ieiteds i PRy ifimesihgne and m xtures
thereof. Suitable thioesters can be for exanple 15

di l auryl thiodi propionate - distearyl

thi ddilpnopionat ediprdpignaseyl thiodi propionate --
_‘?'—' tht decyl ot PERILREQPLERAL e

-~ dimyristyl thiodipropionate

ditridecyl thiodipropionate
- pentaerythritol tetrakis-{(3-(dodecylthio)propicnate)

and mixtures therecof.

The antioxidative substance can advantageously be added
to the monomer mixture before or during the
polymerization without hindering the polymerization
(see for example EP-A 254 348). This has the advantage
of simplifying the production process for the thermally
stabilized elongation-enhancing agent.

Preparing the polymer 1in the presence of the
antioxidant ensures a homogeneous distribution of the
antioxidant in the entire polymer even before the
subsequent further processing via a melting process and
hence substantially prevents thermal damage to the
polymer in the course of the further processing and end

compounding.

A further advantage of adding antioxidants during the

polymerization is to be seen in the distinctly lower
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20 -- pentaerythritol

tetraki s-(3-(dodecyl thio)propionate) and m xtures

t hereof. The anti oxi dative substance can ‘
advant ageously be added to the nononer m xture before
or during the 25 pol yneri zattidor wi t hout hindering the
pol ymerization (see for exanple EP-A 254 348). This
esthe afdvant agecdeeing npl&fyi homogengeodlyt i ophermally

- asssi A gdhigddienBidone elidiczed cowgoundlng step.

el ongati on-enhanci ng agent. 30 Preparing the polyner
in the presence of the antioxidant ensures a

@O{r@;@dﬁt%@lll% diBkiinbut i ?@a@iﬁ]fwtl@gt || eiaelg éiﬂgh@gtlon—
en Rol yner even or e .subseqguen urt her
PSR TS T drns phbeted e Sehkse BY S o ko
ghbsahhylahtyybaEaehesnghpranenﬂanmgantamohﬁtSSf 1.5% to
[ coyrse, ofiyt ng

o Ehpactdr o, h rr sty 8k a8 9538 CcBHenone:
émsetﬁu @llamtbed Lﬁrcwﬁgl t ieighol pﬁerhkzeat ebﬂngstmnbeneeemng
ébéﬂﬁacﬁﬁﬁ'ﬁfée¥nhgmgﬁ n~%%ty@°%k§§T¥£é”é§“@'Eﬂeémally

homogeneously thernal 'y stabilized mer wt
LT SRRRHSTy 16t SRrTA %J&.atralm @rter#errﬁfee

stabilization of the elongation- 5 enhancing agent can

ac eve faor e l.e b to Cl2-al kyl acryl ate
belenge p?rn a A T nﬁ’f#’%‘?&%% (?1"’%11 50mto 15% by wei ght
as a thernally stab|I|2|ng conononer based on the

I a e e
A P SO PR e R 2 2 rom
;MoawmSLE wf @6ﬁbﬂ6ﬁ@ﬂaﬂsfﬁéﬂﬁﬂ@uﬁarly preferred. The
el ongati on- enhanci ng agent The el ongati on-enhanci ng
agent _¢an be polynerized from 15 nononers of the
formula | (1) where RL and R2 are the sane or
rent and are each 20 independently #)substituent
ing of the optional atons C, H 0, 5, P and

atons, the sumtotal of the nolecul ar weight

of Rl and R2 being at |east 40 and at nost 400

dal t ons. _ '

where R!' and R? are the same or different and are each

independently a substituent consisting of the optional
atoms C, H, O, 3, P and halogen atoms, the sum total of
the molecular weight of R! and R? being at least 40 and
at most 400 daltons.

The elongation-enhancing agent can be a thermally
stabilized polymethyl methacrylate.

The elongation-enhancing agent can be a thermally
stabilized copolymer formed from the following monomer
units:

A = acrylic acid, methacrylic acid or CH;=CR-COOR’,
where R is a hydrogen atom or CHs group and R’ is
a Ci.is—alkyl radical or a Cs.ip-cycloalkyl radical
or a Cg-14—aryl radical, 7

B = styrene or Ci.z-alkyl-substituted styrenes,



25 The el ongati on-enhanci ng agent can be a thermally
stabilized polynethyl nethacrylate. The

el ongati on- enhanci ng agent can be a thermally

stabilized copolyner formed fromthe foll ow ng nonomer
30 units: A = acrylic acid; 1ethacrylic acid or
CH2=CR-COCOR ., where R is a hydrogen atom or CH3

grxoup aad R- it® @€A1k Flalklopyladdi,cglraffermbly a Cy4— to

C5 12- C¥ ad §§ ra @ C6_14-aryl radical
B = styr gﬁ%ﬁy%ﬁé é#ﬁ?ﬁ su stltuted styrenes, - 14
X = a d- to Cl2-al kyl acrylate preferably a C4- to

' C§h CEMB@?L/?mePt ESBsEQEEnﬁ- otfg%oao&% ot 199”»%35%!1’@90@ A,
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0% to 40% by wei
BO’o‘wtéozs%fbyethhPfoB x0gstim 1est &Y zﬁelﬁhtsognéf Xsum

@
o

- =3P by meighind The Bd®ngs) iwatgdaNci ng agent can

be a thernmally stabilized copolyner fornmed from
met hyl nethacrylate .10 and n-butyl acrylate. The

efbagationgehbancéngamging cagebe actherbml |y  thermally

S%@Q}Biif?&caco&%c%iwezf O%lré?cﬁle%r Og]:gﬁt P P "G ate

styrene an acry

ehnAgatpany bnd@rnciage agent can be a thermally

.stabilized copolyner formed fromat |east three of

the follow ng nmononer units: 20 E = 30%to 99% by

mﬁh@hteé?“ﬁ%ﬁbﬂ%r§n§%$%%$%d 2EBAT t RERgr 66p GondSrmRdly

oftaeiyltéd a@ﬂo@ol@ﬁfeh‘raCfdfm@d agicth andteprpewtdscafylate,
ener al OOOR , Where Ris a

B R R e T and R e & o1 15 al kyl

radical or a 25 C5_12- cycloalkyl radical or a

'C?hé4 éi%hﬁnﬁgbﬁaénha iy %Op%?QH@||¥aE O%Eto So%ﬂgﬁmally

- wei ght

noners se
o$talpy}eped afiPclyBes| kprmedo f3igEstat u

Wfébl@@lh@ﬂ@&ﬁ&mer units:

froup conS|st|n%
eysst fhepesof the

E = 30% to 99% by weight of monomers selected from
the group consisting of acrylic acid, methacrylic
acid and compounds of the general formula
CH,=CR-COOR’, where R is a hydrogen atom or a CHs
group and R’ 1is a Cjs—alkyl radical or a
Cs-12~cycloalkyl radical or a Cg-js~aryl radical,
with optionally

F = 0% to 50% by weight of monomers selected from the
group consisting of styrene and Cji-z-alkyl-
substituted styrenes, with opticnally

G = 0% to 50% by weight of monomers selected from the
group of compouﬁds consisting of compounds of the
formula II, III and IV,.
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G=0%to 50% by weight of nononers selected fromthe
group of conpounds consisting of conpounds of the
formula I'l, Il and IV, - 15 (I1) where R3, R4 and R5
are each a hydrogen atomor.a Cl1_15-al kyl radical or
a C5_12-cycl oal kyl radical-dr5 -a C6_14-aryl radical, 5
with optionally_H = 0%to 50% by wei ght of one or nore
ethylean%IIy nsat ur at e nononer s neri zabl e
wth E angke i _
consi sti ng a- met hyT ., Vvinyl te, acrylic
10 est gy< ) [ : :
acrylonltrléﬁ acryl Vi nyl

chl ori de yl i dene chl ori de, halogen suQst it ut ed
styrenes, V|nyI et hers, i 4opropenyl ethers and di enes,
15 the sumlbtal of E, F, G and H togetMEr being equa
to 100% by wei ght of th Ibolynerlzable NONONEr s.

Preferal the elo h

consi st h%ﬁe F 60/6?g%g4/6bsﬂﬂg$ g§££%@g$oaﬁﬁﬁ)8§ a
wei ght ©f-15;21598% or BDGDHly aseiags- IIf"CQCéI@dl@%lt cagd¥%shy or
veight of cH, ,-4:he sumiotal of E F, G and H together
agai n addi ng to 100% by wei ght. 25 Conponent His

an opt i Bh&D %BE%BH%%%Y Al though the advantages to be
aghievedsaeeosdingt avditthtiPreseste bAVABFEORLH enlcally

| ready _obt ai napl e b f
contal pOTRHOUT G5 TRAHRR | GROA! YREGTBpLR arth

Copolynendfor with F and/or G from the group consisting

of a-methylstyrene, vinyl acetate, acrylic
esters, methacrylic esters other than E,
acrylonitrile, acrylamide, methacrylamide, vinyl
chloride, vinylidene chloride, halogen-
substituted styrenes, vinyl ethers, Iisopropenyl

ethers and dienes,

the sum total of E, F, G and H together being equal to
100% by weight of the polymerizable monomers.

Preferably, the elongation-enhancing agent can consist
of 60% to 94% by weight of E, 0% to 20% by weight of F,
6% to 30% by weight of G and 0% to 20% by weight of H,
the sum total of E, F, G and H together again adding up
to 100% by weight.

Component H 1is an optional component. Although the
advantages to be achieved according to the present
invention are already obtainable by means of copolymers
which contain components from groups E to G, the
advantages to be achieved according to the present
invention are also obtained when further monomers from
group H are involved in the construction of the
copolymer to be employed according to the present
invention.
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i nvention. conponents fromgroups Eto G the be

achi eved according to the present al so obtai ned when
further nononers from involved in the construction of
the be enployed according to the present - 16
Conmponent His preferably Tthb®en such that it has no
adverse effect on the properties of the copolyner to

" be used according to the present invention. 5

CoﬂﬂpﬁﬁﬁhtHE{:aﬂs bgr@tmh:amg} dHYRIn a!su@h t@a0did YhhBe no
in.a de manner, for

t he
e RErber R bGh PR R Ba, L oBr L iR re Gt ats Cohaliier 6 be

' puepdr acesrdinbeadi tget prébentrel hvagt tenwper at ure, or

to 10 reduce any residual colour in the copolymner or

by using a polyfunctional nononmer in order thereby to

i fempanert H cemt dien emglrtaeed)f o] abkéngtpnodiliy the
%98b¥9€§.esA%ﬂNelh %%&ggn%%selﬁ easmlfécfaﬂaﬂhée b&or

osen_such 15 meri zation
c%ﬁﬁ@ﬁéﬁt hroughc Jr%Creaiﬁ;ﬁFenPéd P reyespsssi b etha flow

tf)ﬁof.aéf:ﬁieﬁ' 88€hedBihh tbheh@am%mfml&%t eM%ur\A;hl &t to
ot COB ITEF Ze_.on

CEeiRb o RRY. Pen Ry CBrral: ErobBs; Lhalimea cgmbenaring
sacpoagfshpmenea12®ddmﬁ@ﬁ ironeness thertbys tpuripas®duce

Rant 6 mnr R p PR bR e e SR B Pathg PN Fuf e o

nethacryllc aC|d other than nethyl nethacrylate for

e%@”ﬁé@lbHEYEoEEEHQSEVE@EEOQQd ﬁSCQEh h@%xik chosen such
met hacryl ate, acrylonitrile, acryla

nERRECrAR R RPOMMAAL I def vpﬁvlppa@ﬁéSchEorwe is
shygeeeted- Rt yddd ypeaglams tife ¥eei gusshal@ers, as in

substi tuted st enes y thers, 1sopropenyl .
eﬁ%%rgésedf% e @é?ﬂp R ?g- ng,pgiamerlze on
dthéhylbenzemet leIheopedymEréleimeadpdyymnraddﬂmﬂbn of -

Uggtgfxgﬁé%%égégéﬁysug%eégrg@yyéﬁgh|eved t hrough the
Useful monomers for this purpose include wvinyl esters,
esters of acrylic acid, for eXample methyl acrylate and
ethyl acrylate, ésters of methacrylic acid other than
methyl methacrylate, for éxample butyl methacrylate and
ethylhexyl methacrylate, acryionitrile, acrylamide,
methacrylamide, vinyl chloride, vinylidene chloride,
styrene, a-methylstyrene and the various halogen-
substituted styrenes, vinyl ethers, isopropenyl ethers,
dienes, for example 1,3-butadiene, and divinylbenzene.
The reduction in copolymer colour may be particularly
preferably achieved through the use of an electron-rich

monomer, for example through the use of a vinyl ether,

- vinyl acetate, styrene or a-methylstyrene.

Particular preference among the compounds of component
H is given to aromatic vinyl monomers, for example

styrene or a-methylstyrene.

The elongation-enhancing agent can be a thermally
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nonomer, for exanple through the use of a vinyl ether,
vinyl acetate, styrene or a-nethylstyrene. 35

Particul ar preference anmong the conpounds of conponent
His given to aromatic vinyl nononers, for exanple
styrene or a-nethylstyr ene~ The el ongat i on- enhanC| ng
agent .,can he a thermally stabilized_terpol
f%Fﬁ%aliF%ﬁjn ﬁ@t‘fﬁ;?’llyﬁ'@trhafé}m%ﬂ efromt pethyl aﬁt?t acrylater
Ns &y ebnbexy nit ey 8l oRexia BdDii)dd | ON- enhanci ng agent

can be a copolynmer 5 forned fromat |east four of the
follow ng nononer. wunits: 30%to 99% by wei ght of
nbheneedosghédbrdehhancihbe ggenp caoasi sbiengaof copolymer
a th iC acj C 0
GERLhER Phich, 3 CRERER CR U PR TEPRARE O gtither
atlmﬁ‘-éF a CH3 group and R is a Cl1_15-al kyl radl caI

or a C5_12-cycloal kyl radical or a C6_14-aryl

r adi cal with optionally 15 F = 0% to " 50% by_wei ght

of nbnorffs & 8§Feé?w roeihe Odr JIRNUBHT sERAGCEED from
styrenetaed g@bU@ alolyli s tSugsS bift \lce§1Sky eNies, mdthaceyiic
0%to 50% mht of m)n(?rrers selected from hef 1
group of s COMRPYRfRg &F coﬁbeounggn‘BFa he oF1-2
for mul aCHb CR+¢O®RM [ Whetd VR G_lsl b} hyregenRatdrd canda CH;

R5 are rogen tom or al I i cal
or a CBS%gngycFégil kgll ds cal orl' 52%*?‘?’66 %‘dlcgq ¥r a
r adi cal Csth@bpablﬁ:all yadieady 0B %Wwamrjght rgfdical,

one Or poOLE gPbeggngll unsat urat ed nononers
caopol yneri zabl e wi th and/or wth F and/or G from

the grolp &6nsPSt PAgWeE 98t SInBIORPIETFr Sfdeckeryfrom the

acet at egracpyl iconeidteirsy nethactytrianeest &nd OtdlEJ—alkyl—

than E substituted styrenes, with

G = 0% to 50% by weight of monomers selected from the
group of compounds consisting of compounds of the

formula II, IXIT and IV,

R4

ol

(1
(i)
where R}, R! and R® are each a hydrogen atom or a
Ci-1s—alkyl radical or a Cs-1p-cycloalkyl radical or
a Ce-14—aryl radical, |

with optionally

H = 0% to 50% by weight of one or more ethylenically

unsaturated monomers copolymerizable with E
and/or with F and/or G from the group consisting
of a-methylstyrene, vinyl acetate, acrylic
esters, methacrylic esters other than E,
acrylonitrile, acrylamide, methacrylamide, wvinyl

chloride, vinylidene chloride, halogen-
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1n order

acrylonitrile, acrylam de, nethacryl am de, vinyl
chloride, vinylidene chloride, halogen - 18
substituted styrenes, vinyl ethers, isopropenyl
ethers and dienes, X = 1.5 %to 15@6by wei ght of a Cl1-
to Cl2-al kyl acrylate, prefi&ably of a C4- to
Cg-al kyl 5 acrylate, other than E the sumtotal of E
F, G HsuhdtXtuoget mtyiwsiawy eydayl tethHa09% by seeirgpenyl
of the gghgggréﬁabhgegggoners 10 Conponent His an

optional conponent. Alt hough the advantages to be

hi Bved - a8coF @i nkP o Whe Y§Ae%ENt ofi n¥erfiiontar eCiz-alkyl
al readya@bymaeabl e]_:kbéﬁé@éﬂ]!ﬁ;ﬁf 6@I00|aym9¢?ﬁ- WRbCh ce-alkyl
contain comp ents rou s Eto e
advanta68§ ®he®h ﬁFe atcording to the present 15
i nventi on are al so obtalned when further nononers from

p a valzv i.n the constryction
gEﬁg Sﬁh Eﬁtggegengfofgd(%cc % X %Ogﬁ S?eggﬁPg equal
i meh@%nby 20 Conp ore it hed pcslm@fnezﬂblley nodregeRT such
that it has no adverse effect on the properties of
the copol ner to be wused according to the present
dbndnedtnt HeRBROBRL ergAERRRENT nt dltdIqugh t Ghe

ﬂ@ﬂ#iﬂté@@s 3§>p&ﬂpeébhﬁéveﬁ tQ@c@@@QﬁanEo|rtﬁé present
d63|red manner |ncreases or

i xa ug

TR S5F n2 L P oWPC 51 BPRTE TBY BRReatingopg uReTs

nﬂhia:hng ¢empeiat wenparertes rfatuce ganmprsssmduajo cad,ourche
r.Qr ctji onal, nonaner

'Qd&é}%tg&%?]er b% QEP guce é‘gg&éﬂ}f?t a#on ehgr grefsent

ckwsn i ik ngre nﬁéSph@ht@poﬂ%erhemsf%theasmbopmehes grom

[ QASQANSH Hiean ahse1heqchasen Seh cthetr@ion of the
cogo nerization of conponents E to Gi1s augnmented or

bl'e i P& heMRI¥e Dl FGECEETh §B t hdecaPesent
Mgk A4\, whi ch do not copol ynerize on their own,
yet will copolynerize readily on addition of a third
conponent such as styrene. Useful nononmers for this
plrmozentncHudes vpngfershbkyschosen such that it has no

adverse effect on the properties of the copolymer to be

. used according to the present invention.

Component H can be employed, inter alia, to modify the
properties of the copolymer in a desired manner, for
example through increases or improvements in the flow
properties on heating to the melting temperature, or to
reduce any residual colour in the copolymer or by using
a polyfunctional monomer in order thereby to introduce

‘a certain degree of crosslinking into the copolymer.

As well as for these reasons, H can also be chosen such
that any copolymerization of components E to G is
augmented or made possible in the first place, as in
the case of MA and MMA, which do not copolymerize on
their own, yet will copolymerize readily on addition of

a third component such as styrene.

Useful monomers for this purpose include vinyl esters,
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- 19 esters of acrylic acid, for exanple nethyl

acrylate and ethyl acrylate, esters of nethacrylic

acid other than nethyl methacrylate, for exanple

butyl methacrylate and ethyl hexyl nethacryl ate,
acrylonitrile, acrylam de,- 5 dgret hacryl am de, - vi nyl
chloride, vinylidene chloride, styrene,

acHEkhy! atyeemglaadabma vablrolés;ah@llégﬁl@twbsialctrkytl%@e ‘and

PRt e oL L SORTORENL BT S A LEREE chan

rmduhylomethacopmhyaerfonleuampng betgérhmahbambﬂat& and

h t :
CrERri AR o BN SErkEd i Blen « nsmydemide,
amethycrﬁihmde, vi V\-‘f,/IIthcefﬂa]tCerleﬁryr efigmylidene chloride,
OLt §BRLNYI %&M{e%ﬁ%lstﬁéh@ Clélrﬁ{ PERL er 68E€6880NG d1R%yen-

conpounds of onen given to aromati.c
vFR PthBHBﬁ€r§tYFGPe§xaﬁﬁP§1 §F??éﬁe dsopropenyl ethers,

adﬂ@ha?L stflwrer@;amM% el p@g@%w@:@;ﬁ?ﬂnamg cfigﬂﬂiyl%hz%e

articular a . co r for rom ne

e don” oY N ek, s Y aha Padyularly

aprgfareblyhechhemgdtthneeghanhengsageﬁtamamﬂbmﬁﬂmﬂ'rlch

bﬁoﬁomg9p0h¥ %@q%dt fg@ tgﬂé éhgf %‘%&% H ether,
cycﬁo y y at

rene Xyl mal e e and h- bu acr
ZBlFMltﬁ@?t@b?ec$§YI¢n¢sotdhsm@@mﬁthﬂEE@¢ t he objects
of the present invention to provide a process for
produci ng synthetic 30 fibre froma bl end based on
f?%FEl?B?ﬂ¥n§rﬁ§?Fﬁﬂce SPRSr sthghi EAMPRYRE s of hgomponent
PHOUEST igdRredf syntdwdmetid i Bigyiln RofbfiRke, Mefder cdanple

fib Mo larly, th
oPbebeat Chf £ KA ect Bt ble 1o produce

pol yest er - based POYs havi ng 35 breaklng ext ensi on

V@ﬁﬁe%1b%g%3§ohagﬂﬁaHEl%B%EHEH@ éan h HF EQEH}EXlar a

anment “paraneters an
d@@?%%y%?rcrysiﬁﬁmﬁgatlo rqR s Befhylner @§jtdaczylate,

I HecPEESREkyi NN EEihDde tAnd r-Butyl acrylate.
The elongation-enhancing agent can further be a
copolymer formed from methyl methacrylate, styrene,
N-cyclohexylmaleimide and n-butyl acrylate.

Further objects

It is considered one of the objects of the present

~invention to provide a process for producing synthetic

fibre from a blend based on fibre-forming matrix
polymers which permits the production of synthetic
fibre in a simple manner at a lower fibre breakage
rate. More particularly, the process shall make it
possible to produce polyester-based POYs having
breaking extension values in the range of 90%-165%, a

high uniformity with regard to filament parameters and

'_also a low degree of crystallization.

It is a further object of the present invention to
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provi de a process for producing synthetic fibre froma

bl end based on fibre-formng matrix pol yners that

permts the use of unpelletized el ongati on-enhanci ng
agents and hence is substantially nore econonical than

5 existing processes. It was2yet a further object of

the present invention to provide a process for

sprnnidg sy mrieetsises fiidyr epwdaleding asyehecomofiibaél from a
c d g ni yer sal. 0 dustrn

CELpRa, Bbel U bt o et s, gpat
bEEE@é’éﬁ bltehg o U\ﬁlehdoﬁp wmeil%tbzwemlmmrtudmeahé@rmmg

rohbngsi wad slerr@eselds byub&egnt PaM P- ﬁo@ecg%ﬁaﬁ%mt Rhan
t he mnndlngﬁnan rel drive of the winder or even using

WERUBF LY PROGESS®Paratel y driven feeler 15 roll to
produce a. good package bui | d at speeds above 3 800

in. This av the OSSIbI|I of sl i ppage ,
oePulan Prb: &' BHGTheEl ePIREH otashiay ot SrvRRden to
fpequédeyaﬂlpfeceaseskhetmpenn;nglawnﬁﬁdtuuuﬁy%ﬂdim@;ch

r r

ueapeE TSRy, Bt ed N (et Balh) 1arge
t hedprbedal o$cqhé, i nviepkiding haln rm«taesmtnqaowabit@ tolt

psrguce fu@\é%e@t MET Y Jaisaib1takes Ofva‘ln%lo@s hi 65959@' %ven
?2 500 i m_n. _25 Accordlng to, the | nvention,

sV%?ﬂeFP@ £eBrers R q&%@ﬁlﬁﬂ(ﬁ?%ﬁ?%r?heieﬁﬁoéé§§ 0.3%
Moseppaed i @ukar lohe tmfndBQKSmabaaemalaxqv@CC@f dtRE &@nder
QS invention shall furt her roces

t
P R oGP O iyt UHEr P PBRES b bY oP BT gracteeler
highl prtoc axsidirs paed®odi pac laageobum\Ndn Lmi)eSpeéds above

bg oken Iﬁﬂgﬁi The, iRy e?@Bidén 885@95 ﬁ.‘_let lfllpgage'

pr ovi des rocess pr oduci n§ synt etl
éb%%V?e%léﬁ raseyl Baeiebr &fldrni Y WGVHQGQRﬂyﬂﬁrdarge

V\flt@dj*uéﬁ@jlU@Qifﬁah@n@ésﬂ]ﬁtvﬂie@dﬁbéleg the1 and winding

fibr rm ng . nmatr olymer wth at, |east
t¢ﬁﬁ$%ﬁfy s?gﬂlIF?éﬁrgﬁoﬁﬁbi|Qﬁﬂ%nh%ﬂﬁfﬂ§ml%§enﬁn fibre

g@ﬁ@ablllftgoollynef);_rwhemh psotasempal i Meran fpﬁrﬁﬂi@:ularly,
- t
A8 SpLB50L Q0L 8 S | B0 RO 18T gl o

- produce POYs at very high take-off speeds, preferably

22 500 m/min.

According to the invention, the synthetic fibre shall
be simple to further process. More particularly, the
POYs obtainable according to the invention shall be
further processible in a drawing or draw-texturing
operation, preferably at high processing speeds, with a
low number of broken ends. |

The present invention accordingly provides a process

. for producing synthetic fibre from a melt blend based

on fibre-forming matrix polymers which includes the
step of admixing the fibre-forming matrix polymer with
at least one thermally stabilized elongation-enhancing
agent (additive polymer) which is incompatible with the
fibre-forming matrix polymer, in an amount of for
example 0.05% to 5% by weight, based on the total
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- 21 weight of fibre-formng matrix polyner and

i nconpati ble additive polyner. This unforeseeabl e
process nmakes it possible to produce synthetic fibre

in a sinple manner at a particularly |ower breakage
rate froma blend 5 based @i fibre-forming matrix

pol ymers. Preferably, the elongation-enhancing agent

i ¥ et b IPRETEPHRENY N2 L AL X ORCA¥TPEr 2DE iDCOMBadhle

A ddBnsed | BY1emelroW e duﬁfoﬂ@géé?@kbléo@&%@ésfsr am ke it

synt hes ThIS 0 through, si nul t aneous
TSR S PROCHP: GOOt PR atre Sorint hf oBGRDLS. manner
akccesspeetivhibple lowér atbmka@leasﬁ:ats petdmet al5blend

Tﬁ‘aesepcﬁe&?”hﬁf‘ ef‘éfﬁth‘:rn&’ Erdl%é J&n% id cs pellet

conprising Or Consi's essenti " the

elongatlon- enhanci ng agent and a nelt spi nnabl e

f n T r @

RS I LTS e ey o
VGHL ol gbr oy beneOE THel 461 B03pPAnaphEuTing a

fl&WerégiﬂhEg &@ﬁﬁ%ﬁﬁ”céﬁtéhtkaMﬁthﬂkﬁng%nthe51s This

terephthalgh %&Iene napht hal at e

7 yhPORBLBAE « riielh aBemiiCRBRoba: vi Bhkbtahien Wit

mﬁﬂmﬁwﬁe inntiwatohscase i tthmyugel esticyesyieont aultiple

tq éﬁ&_w of a copol yner and/or up to 0.5% by wei ght

of po y unctional brancher conponent. 30 Preference

is given to a pellet whose |evel of nmononer from

3 dEl cHgeonosi tion of the el ongation-enhancing

agent is reduced by thermal conditioning prior to
nelting in the spinning extruder. To this end, the

m&k&etpfésé@meredvéﬁtheﬁs @ﬁ%ﬁl@e%9ﬁby wel ghbtibasegedet
action, of the el on on- haniin o
S e e ST careiEi iR o ERST B ThRgnsion-
prrefarcdbly agéemastaddC ai ghelt-shannbahéegl daibre-forming
Huygg§iﬂgl§ﬁgg@rature_of t he el ongati on- enhanci ng

The fibre-forming matrix polymer may be a polyester, a
polylactic acid, a polyamide or polypropylene. The
melt-spinnable fibre-forming polyester is a
polyethylene terephthalate, polyethylene naphthalate,
polypropylene terephthalate or polybutylene = tere-
phthalate, in which case it may selectively contain up
to 15 mol% of a copolymer and/oxr up to 0.5% by weight
of a polyfunctional brancher component.

Preference is given to a pellet whose level of monomer
from thermal decomposition of the elongation-enhancing
agent 1is reduced by thermal lconditioning prior to
melting in the spinning extruder. To this end, the
pellet is lowered to less than 0.3% by weight based on
the weight fraction of the elongation-enhancing agent
in the pellet at a temperature which is higher,

- preferably at least 10°C higher, than the glass

transition temperature of the elongation-enhancing

agent. To this end, the pellet is preferably thermally
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agent. To this end, the pellet is preferably thermally

- 22 conditioned under vacuum dry air or inert gas

at nrosphere for at |east 4 hours. This can- be sensibly

done in the course of the drying of the matrix

material and especially of 2%he pol yester.

Furthernore, this 5 conditioning is possible in the

cOURSEt bPnete YBFRPE Staft@iMoon at P& ofon helm@rti xgas

p@fﬁiﬁ?ﬁhei’@efbﬁa%tt' Okadt & gbutBe g0liisd sitBe sen51bly

ndensati on not bein ﬁ gglflcantly bnpalred b

p QRentB bRet RRULEF oRJaFNEndE¥ARAC Phg tRGe ARt T i aterlal

Vengi osspéciElpr lcmelssthko im@mmhgmu&@w esthis
0 is parti,cul ar nee t he use of t

P Rr S BRanie P onge Ton TenhBrci Ny genbe. o pgolid

|ﬂh@he|onnd§heatevelo@fthﬂ(ﬂ@ﬁﬁlmnpehhmacingheageactlon

[ e [ an ig th ne d

Pafg B¢ | g Lang 1@ %gétTS %%%égﬁ%ﬁ%gw% sﬁﬁgk B%lng

|¥1%35§1%@1et39b adldﬂﬁaie‘fe&ﬁdl bivve thsi nge¥eeence of  the

C@D&ﬁ@étﬂ&@lem&in%aéc&@nmt €hi H0vER3NSn ke tﬁ@d‘ptr'o\(:%ss
na nor e preferab e added in the caurse

of _

QURHT NG 16 ot FERRER THERT h AR c%océﬁprﬁ’%’é’él%‘é)larly in
aﬂeleal @fal thagnad eofs,tior texamalle ypi gmhsues eQ@hlg@&hon—
brlﬁhteners or f ame r.et rdants Process f ducingof

ESER p%??% 250‘Fhe SesertV S HvE 1 on ?ov gés-a
peb@regsti@m prioucing ageetpliastthes pellet ofer ben htllgéler
0 0 n r t o
egﬁ% rl%?l. m%@d Eoi‘g%@}lfn qﬁfgongf% X@Igéﬁelé 5-30%
ley prefghbl yhisr didiRst t &8 PRES:EASa thegadd| gez@ﬁelutﬁve
ik ©hg t ige NBbhvaO i snalegasses: miediermdlor g means.
application of a vacuum before pelletization takes
pl ace. This nakes it possible to produce a plastics

pehé ebddivbied, mbpsedrenptaéewvebiht ber adtedn iaf thee course

CLENGRL SRS B8 S BRI | G5R Al At

_fauécvhth@ma]hl 1ndrefednr§@§|sm ofoof epqa@ple pigments, optical

&0 £NDANE] N0k 388N rqdhies el-ongati on-ai di ng
age may preferably be nelted

 Process for producing a plastics peliet

The present invention provides a process for producing
the plastics pellet wherein the molten elongation-
aiding agent, before or after it has been mixed ihto
the melt of the matrix polymer, is preferably
transported through a degassing zone in which the melt
is degassed, preferably by application of a wvacuum,

before pelletization takes place.

This makes it possible to produce a plastics pellet
which, based on the weight fraction of the elongation-
enhancing agent, contains less than 0.8% and preferably
less than 0.6% by weight of monomer from thermal

decomposition ¢f the elongation-enhancing agent.

The elongation-aiding agent may preferably be melted
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- 23 wusing a single-screw extruder, in particular
having at |east one vacuum degassi ng zone or nore
preferably a tw n-screw extruder, in particular

having at | east one vacuum degassing zone. The

additive is metered either- 2% hrough gravinmetrically
controlled charging of the extruder with the :
Lot RoF1AiddiEeng CaGRntexdrruded], urigt rv el 1 gulsx mhansnegf at
aldgBst ORLervAh R MReWR88inkhe o e nAlonerd ferably a
charged with the el ongation- aiding agent. en

t W HI ST e eREFHOERE, and Mg 1fe 1ok SirgHaR s2tar de@gkqone
iw_tradnlSuzﬁ)r etensgbiagt gzcﬁi@_n thl@edalﬂ?lliud&él undefié egredhentaer
si,ngl e-.screw extruder use 0 ti .

ST | e L R Bat bt EnnGeT hoL byt CRpaipg of the
peefeeddt e fwithhe étter udexlayddmider-didiraye gagenes or
[ egi.o Xin 0 [

L P PO e B ant I Gt li Syl jnen
ddvi s taxdagridait oggienst atlsc ehxeged Tielyerthee milohggtion-
Usi dth Pt ddn il XigigerdN! Y tud dRalddeGul akdeyupieler alle: high
The nunber” of m xing el ements, we preferably so chosen

t HRECUIERES e Qir 85900 | &8s tRarP BRI YERP hd GfRor & the
pesef eiddt yunde bféd. SPhdArar estbls-asréheeRebidpasses used

h.th 1 Xi ) f th . o
S g TR SECEER. <1883  ah Denhencing AGRBERg 1t

agerproferdiel ¢ nfent tha eahrbéerusgtiindeantadiivievgrionves
t prpduct fsyntdeti gy di b trom; :
rr{e}Ft - sr%lgnnaltﬁk i br ed]T orm ng efna?{l%%%ggoll@r?gr %ﬁechmf"‘%”x

dHeR 5k eFanag tgdley IRk AR _(E—,hea eiﬁdﬂﬁﬁﬁ d'et%?lf" and/or
RO WHN IO NEhrS@gH he t BBl b- sl erd b%&nﬂ?é MR%ing-in
pol yester can be, a, (goloyeLt'hyl,ene ter,e(gql;llféa | at e,

gt hyitéie Cn Pt ha? at®tY pbfy ot Lt epRERgFaPEe -
Grhepohyhbéy| erfe mi:erephébahahes we Wiatercasies tde chosen

ster se ively nt aj p 15 mol % of

o nBrekatre: SEgk: oY 4538, “hBrih S 6P et Chore
rgfenarivonaf Bramehef begnporsmits as the melt passes

through the mixing sector.
Uses of the elongation~enhancing agent

The elongation-enhancing agent of the invention can be
used as an additive din the production of synthetic
fibre from a melt-spinnable fibre-forming matrix
polymer which is a polyester, a polylactic acid, a
polyamide or polypropylene.

The melt-spinnable fibre-forming polyester can be a
polyethylene terephthalate, polyethylene naphthalate,
polypropylene terephthalate or polybutylene
terephthalate, in which <case the polyester may
selectively contain up to 15 mol% of a copolymer and/or
up to 0.5% by weight of a polyfunctional brancher
component. '
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- 24 Process for producing synthetic fibre The
present invention provides a process for producing
synthetic fibre in a nelt-spinning process froma 5
pol ymer blend fornmed froma nelt-spinnable fibre-
formng matri x pol yner and & el ongati on- enhanci ng
agent, characterized in that the fibre-formng matrix
pBrgaesshisragdeducing t spthebde Hiterel ongati on-
enhanci ng agent according to the invention in an
anount 10 of 0.05%to 5% by weight, based on the total
wERghPresent freendiminraitides pol preeeapt horhipgoducing
eb?ﬂ@ﬁét@& £0BAACI 1Y agentel g addidd oAt d8 le%m a .
he addbﬁ S pgl¥ner with 15 the matrix poly
B@eﬁar out °fRed cgﬁ9@ntFongplﬁaﬁﬁépnapﬁelsflbre‘
dESﬁmiﬂ@d ﬁatrexaﬁpbeygérMPaﬁal06&27dﬂbndﬂ%?%ﬁ%éﬂh&h%ing
or DE 100 22 8 lScC r a | C
FEPERY” o BAa L e Ao Bor SPGH HiNe: foB36- TRET W BpEFLx
tp«elyaaersth@sl idgded tthe rudyelataddhetasne gr@ yrmdregsigation-
u ' ssLb t Lol ow
B enE oo IRACE ey TnUBRAER shlap dhitint

exEel8sPVE Back3f dimaisisihtof hadrshe?s bbeukptad wadght of

rﬁﬁwfé Pbriheg Meha decRNPest iR ofiithe addisti W8 ondRtion-
nmers: The matrix polynmer and the

| e?%%@%??%ﬁ 2Af3hci ng agent  may be introduced as a raw

material in the formof a pellet into the production

30 t het .S '
PSSR LG ! DBl Sl e S LBEL Vs
nehe -Batnhabpel yibr emépr hiengapolipds ot day a tcake epltdonal
'rﬁ‘aﬁﬁ'@rf' ral it age of e ﬁ&]:y%% glj_%at rPnWO 359%@957 or

rlnggthe roducti on of t dition

O@Et% ePonyh? i /- HFndREi Be §§@nttﬂHEadlﬁ%l@s%ﬁ¢nﬁ§bE@Ch

fobren et M Hohe PObY eStET 1 dBYL § akecPhpeeated tidrd 116,

pol yester nelt has been di scharged fromthe - 25

final stage of the pol ycondensation plant and is being
The improved thermal stability of the novel additive

polymers advantageously makes it possible to use the
following addition methods on a large industrial scale
without excessive back-formation of monomers occurring
as a result of thermal decomposition of the additive

polymers:

‘The matrix polymer and the elongation- enhancing agent
may be introduced as a raw material in the form of a’
pellet into the productlon process for producing
synthetic fibre.

Similarly, the addition of the elongation-enhancing
agent to a melt-spinnable fibre-forming polyester may
take place in the final stage of the polycondensation
plant during the production of the polyester.

The addition of the elongation-enhancing agent to a
melt-spinnable fibre-forming polyester may take place
after the polyester melt has been discharged from the
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transported to the direct spinning operation, the

el ongati on- enhanci ng agent preferably being nelted by
nmeans of a side streamextruder and the nolten 5

el ongati on- enhanci ng agent preferably being
transported through a degassing zone in which the
melt is degassed, by application of a vacuum before

t fengbgsatsed Wl tthes poret eedbrsatimanse binta gedr ighéeling

”@I:Eﬁéﬁ@r@é’&p Lot OtBQe d%EE%@m Q ﬂlh@neo' %?%*r%h%ﬁ” the

nd mXxed therewith by. - nmean icC mxin
s%l:%‘aatir% %%ﬁ@%w%nﬁgeantngpla@%waw E’ﬁéﬂ@r a(b?ly/t%‘é by

netied UEl n@ a Sidigl estord A exkEbgl@sr | An@ar theul dolten
st _one V&CUUH]nggSSIE%yZ ne or nore
n

hayi n
e L oRdafl gr SRt o Ry AR BUF R EP SaEFP YA DRapg! tipREpOTted
hentogghat al daghssirg vanasuimdeyashi hpezawret The degassed,

d h I .
LB PLbR TR cPEoeckoRRim, LBEPUED, O3 RS a1
eﬁl@hgaeqiohya{nelang ageﬁt gerr wbleaﬂremuerteauhy; bympedng cofthe
asfBbim MRIEr LAY BBy é%ep %Qlwa{hécgﬁweextm@fé@la@d

hi gh throughputs, used is preferable to run
t%%a%ﬁt?@d%rSE%Eé@f@%XlW%eﬁe%F°%1ngle screw extruder
is used for nmelting unpelletlzed eIongatlon enhanC|ng

t referable for extru er
R st el aRgerbo Y DECTREARIN eE | meg ted
t@&lﬂ@tﬁlBlM@ﬂ@FB@keMakﬂinﬁdﬂni xhwpsftfemiahrhaghng at
}_ e ag;néerﬁachﬂg ﬁ%g%%%lag rgcgﬂ@gorelm%%ng]?r%ferably a

-0Sen Sso pressure d
th‘ahns@cn%w antrudes, pAaf aadiicudfars 11@’1503 bat least one

resshts asghleingl tzdassesht hoeugh ite 18 XhBg- 568t Vither
30 Preference s given to a spinning take-off speed of

athreugt orapenefrinalive FPBEECLLFRI ngharging of the

pekyredecan hethn patd Cuhﬁlor&ga‘@ﬁoﬂ—tﬁmﬂj asthgahty or
SUC as

PEPERRG vt a0 BEY VBV, BERAteret napRds digioring pump. When
[ﬁﬂymﬁsmw¢mnexteuéphshahdt@lgh[ﬁﬂgdngh@mmm are used, it
LI S I WO R, e o
Hre- screw extruder is used for melting unpelletized
elongatlon enhancing agent, - it is preferable for the
extruder cylinder to have grooves in the intake region.
The mixing 1into the matrix material takes place
downstream through static mixers. The number of mixing
elements is preferably chosen so that a'pressure drop
of less than 80 bar and more preferably of 5 to 50 bar
results as the melt passes through the mixing sector. |

Preference is given to a spinning take-off speed of at
least 2 500 m/min.

The fibre-forming matrix polymer can be in particular a
thermoplastically processible polyester, such as
polyethylene terephthalate, polyethylene naphthalate,
polypropylene terephthalate - or polybutylene
terephthalate, in which case the polyester may

selectively contain up to 15 mol% of a copolymer and/or
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- 26 up to 0.5% by weight of a pol yfunctiona

brancher conponent. Synthetic fibre 5 Synthetic fibre

i s obtainable according to the invention by the

descri bed process obtainable. Synthetic fibre

conprises, contains or comsidts 10 essentially of a

pol ymer Dbl end of polyester and the

em%ndé%u6hfénh§ﬁc|walaaantoftﬁb-mqéﬁﬁuﬁﬁﬁﬂﬁn@ﬁngbré§§her
&fempm of nmonomer fromthermal deconposition of

the el ongati on-enhanci ng agent. 15 The synthetic fibre

can be used or further processed in a draw ng or

dsynthekiarfilgreperati on. The synthetic fibre can be

used or further processed for producing staple

fibres. 20 The synthetic fibre can be used or. further

pPweidseiic fdﬁbgﬁodut$ngqhﬁammﬂhke Theceydihgti cco the

f o &ﬁ§§

pﬂflg‘éﬁ%l ﬁ%hl ndustr |%sc§/ggr§? ﬁgt ggfnicealt%?an%ﬁt he

process of the present invention has a nunber of

I%&ﬁfﬁétﬁ@Vaﬁhiﬁﬁf EB@ﬁQlE@Q'UdeCO%@alﬁge thce%%ngﬁsts
e Dres inyention _can be carried out in_a

Fohls PE b ERhiden ob(SRal OF ARt ¥edkeR CHd y the
I\@J_cmq;mirimmmmarycm@eagencessthéraEeSret @osisa i ind o less
s an

T%H}h ﬁ Ypr#}? orm :M &%ﬁqﬁefggé}lt h %ﬁ'l b&%co%?%%}%\ eOf
b@hekﬁ£QﬂQﬁ%§mﬂ ¢nhanﬁ¥nqwﬂqﬁnﬁ} achleve good package
build to ensure- unlforn1and substantial ly defect-free

dyei ng and further - processi ng of the synthetic

%@esynﬁ%%tb?o€é%§eo?a%h%epw§§€nPruﬁVéﬁbﬁanPF§cessed in
pﬁrdrawdﬁqlam draw-texturing operation.

'The synthetic fibre can be used or further processed
for producing staple fibres.

The synthetic fibre can be used or further processed

for producing nonwovens.

The synthetic fibre can be used or further processed

for producing industrial yarns.

At the same time, the process of the present invention
has a number of further advantages. These include:

¢ The process of the present invention can be carried
out in a simple manner, on a large industrial scale
and economically. More particularly, the process
makes it possible to spin and wind at high take-off
speeds.

e Owing to the high uniformity of the synthetic fibre
obtainable by the process, it is simple to achieve
good package build to ensure uniform and

substantially defect-free dyeing and further
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useful for producing pol yester-based POYs having 5
breaki ng extension values in the. range of 90% 165%
a. high uniformty with regard to the fil anent
paraneters and also a | ow d&q{aee of crystallization.
The synthetic fibre obtainma by the process can be
10 further processed in a_sinple,manner, on a | arge
i ndEFRASERS IR The éé@l’f@ﬁt&&l [ PTEor exarrpl e, the
POYs of the present invention can be drawn or draw

d hi h d h b k
Lo el g L EPPRESpibhdnE L RVRRNIRET 18] SRR ar1y

r educedtulThef qor ogessiuwefindge perlosertte ri-pasedd oPOYel ath@srlng
to t X tise fihre. fram lot

bl en aa%egad%%%e %%fnbﬁrééq%%r%ml%g tr?%t% X polo?rre@r%s l16h

spi AdigAy c&ﬁlﬁér@ﬂﬁﬁct giitot aWgpnsy atdirddre  filament

SPi WAL Shd Ianswllacho%h@e%lr%@g@tfl Ryst8Rhangi-Agn .
agent is netered in the formof "a nel tyothema

of 25 the matrix polynmer, but also by an ext ruder

S«pi THAN G yrifI0aeiss , £ iravhdisha 1t B4 opgathenpesbansi Ia:gn be
rg ered asasolldlntolthe rratr|x§oly n

and Us’iﬁsﬁ‘seé’tuHPF?Sﬁ%?teHltﬁ‘er%%‘HP FurtHE et &1 arge

conderdugig itdie prabessed memnicorieldan bect akeampiem the

t he i £3 e 47, 46 :

091 69627 £ e 0Brgthr 7 ETREA5R &40 b ér%ﬁréwgr draw

di sdesdirehfateahgh oFPRANEN Widhher ey e&bﬂﬂbért p§ broken

I NnCRe.ated herein. In the context of the present

invention, the term 35 "synthetic fibre" conprehends

all the kinds of fibre which are obtai nabl e by

S®i IMhiengrtitsarinmplcds tiot@ey: foneceasi blodnbliands sokeduced.

synthetic polynmers. These include staple fibres,

textile filanments, such as flat yarns, POYs, FOYs and
i Boestoricdedd | afentlys pregenfuritreenticdni keletrser bd nghe

SYPLAELL Sohl BEE s%ﬁ{’cl?éﬁ% EOOLET BB €O OUBSend based

nent i oned, especi-al %,/.EWI th regard to their materi al
p?’ép%%??%sf‘aﬁlamﬁem% %%n%?lyymers

The spinning can be effected not only by a direct
spinning process, in which the elongationfenhanéing
agent is metered in the form of a melt into the melt of
the matrix polymer, but also by an extruder spihning
process, in which the elongation-enhancing agent 1is
metered as a solid into the matrix polymer and
subsequently melted therein. Further details concerning
the processes mentioned can be taken from the prior
art, for example EP 0 047 464 B, WO 99/07 927,
DE 100 49 617 and DE 100 22 889, the disclosure of each
of which is hereby explicitly incorporated herein.

In the context of the present invention, the term
“synthetic fibre” comprehends all the kinds of fibre
which are obtainable by spinning thermoplastically
processible blends of synthetic polymers. These include
staple fibres, textile filaments, such as flat yarns,
POYs, FOYs and industrial filaments.
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production conditions, can be taken fromthe prior

art, 5 for exanple from Fourne "Synthetische Fasern:

Her st el | ung, Maschi nen and Apparate, Eigenschaften;
Handbuch fur Anl agenpl anung, Maschi nenkonstrukti on and
Betrieb", Minich, Vienna; Hattser Verlag 1995, and al so
DE 199 37 727 (staple fibres), DE 199 37 728 and 10 DE
159r8hey r glegingys Conge rydings) Sxnaheipigg/ b7 and also
(E&Y@érnﬂﬂ@ dhschesups fentepheaf Eagéelwi?r %&%ﬁs refard

therefqre explicitly.incorporated hereln by ref erence.
E ﬁ:g}eﬁrcul Q?F?rbgéferﬁ Sivdd neAbdof e prEsémary

115ro@uen1®mncomdilft powspssanfbéheaReASERbMI ﬂM@nbh:Qﬁ:rl art,

for._pr cin apl flbres, “fla .Ns 0)¢ .
S or XQ Iggélt ri gFgé"i | afBHEES The® %Eé&sg‘et he%asern‘
pﬂ@sshelllllme nt Haschasebeenndet épmamediet, 0 Béogemmsyghaften;

U§§£&$ué@rfﬁgrqgﬂbfﬁgﬁg'|nvéﬁo M§§£ﬂ£n£+ﬁéﬁsﬁgﬁﬂ%fgn und

matri x rs tion

t%?%%ﬁ’ast“éaw? plVéeaagii blHanseiry iaslagprbf2pabkpd also
ok yegs des, 75uch ascapl on- & and 4y ong 6,99 3azn@b28 and
y e&z _é\%xtures or hl ends of. different 5
plg}{: fré | 50 1OGWEEE e. YRFBFr erf’l:rl—fdfonW u@é‘/oﬂ 9
thBObﬁbsemhelmmﬂdﬂdﬂmnds@bﬂﬁ@n%OOEOHyﬁﬁggr§eferences is
€ ' ol ene tere a
R R B S SRR R Tty reference.
terephthal ate (PTMI) and pol ybutyl ene terephthal ate 30
T { I e [
(BBTY. deti RALLIGH! BEL¥e Pred &ﬁﬁ@dﬁﬂ@ﬁg yet% #}teiﬁesent

present I nvent i on, matri x yner 1s po
t BV EPHE HRB at e M%w%e@ﬁytlaﬂepr@ﬁ@aht havereiep is used

Mﬁbﬁtﬁaxle@gng eégabuealfa}ﬁesesm@talw?pﬁl yg@h&' e@gYs or
ter 1t ha po rs are preferred accordin :
$¥ Fbﬁ ?ggeve |t9§99ﬂ%ﬁ)pﬁé$l5h% t Brgsent
cnpcﬂrytrrmrs haprd&mmbldystm{r@ie@dertoomd yirerg useful for
?_rg | L o about 15 nol % of customary

onocﬁ%ér#e@ étglstr exanpl e di ethylene - 29

Useful fibre-forming matrix polymers for the invention

~include thermoplastically processible polymers,

preferably polyamides, such as nylon-6 and nylon-6,6,
and polyesters. Mixtures or Dblends of different

polymers are also conceivable. Preference for use in

- the  present invention is given to polyesters,

especially polyethylene terephthalate (PET),

polyethylene naphthalate, polytrimethylene

terephthalate (PTMT) and polybutylene terephthalate
(PBT). In a particularly preferred embodiment of the
present invention, the matrix polymer is polyethylene
terephthalate, polytrimethylene terephthalate or
polybutylene terxephthalate, especially polyethylene
terephthalate.

Homopolymers are preferred according to the invention.
However, it is also possible to use copolymers,
preferably polyester copolymers containing up to about

15 mol% of customary comonomers, for example diethylene
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gl ycol, triethylene glycol, 1,4-cyclohexanedi nethanol,
pol yet hyl ene gl ycol, isophthalic acid and/or adipic
acid. The polyners of the present invention may
include, as 5 further constituents, additives which
are customary for thernoptas®i€ noul di ng conpositions
and contribute to inproved polyner properties.

- Eganplods of rseidhy keitk t ovgsoly ncl ubecemitorxassdimethanol,

a@bﬁ?é%ﬂ@@bﬁe fhageoiet af 48Pt Sna1 { UDrA ARt SanYSS. adipic
| rght stabilizefs, polynerizafion .10 catalyst's,
pépﬁﬁerization. assi stants, adhesion pronoters,

d&'gl_és_t;ﬁﬂ&}ﬁrteﬁfs’ir@f other g%re!scén&hoj'&w&t'ﬁ@ﬁon fﬁQ?S?nclude, as
aadl on agents,are use I.nN.Qa CUs macry anount,

B EhaR SR nReRsE o Gkl Tty D st anagy, for
<t¥ehbypowdaghtic basediiony 1008pbyiwnebgbht aid t benpelipoee to

D i [ fthe.., .
L5l Ao rs A LR S8 B LRSS B Uy rives

[ al'so con a sm

(Aocludee antdstRiB% byaneighidantspbr afdaee retardants,
coppeRenhss,i € , 20 18%AP! &-RQ il | on hiSs i
such as taneIF&?%c acL?% _pyrowéI%%%%ﬁ%ujéffqﬁégiﬁqt%on
t 62har¥vhPent aPOINBRE 28GR as ESSHSUANLS pr opatthesion
PpRLAGEYEBY I t Qir?léiﬁﬂ&'&trﬁsdefé’g%/?i ol ﬁr@!a)ﬁﬁ%r ol prgfsphhites :
cprrespongdj. r oxy, aci ds. n. the i nvention, the
TAPPFE S SR 0Feh u3ed Qi £ SUSEOTRIY: Frpunt,
apraffeuablyf aatoungastoD. 056%tby 104&ei gt wedmthtt, hepreferably

ai | / cox
B i L e i

. I X polyner. sence, t
pBL¥RBES-are not conpatible with each 30 other and
formtwo phases which can be distinguished under the
m croscope. The addjtive polyner shall furthernore
pﬁef@Pjﬁgftﬁﬁveuéﬁﬂ asd t rEpRi t PEACSE8npefat (¢ Present
(tiatventiond may %QMSbﬁgt?iﬂOQ{C rémanearf]kagtéiéﬂg Séo@f more

t 0 in rticular. o re than 35 , . an
ggflgﬁelprftrnbpﬁ agyi ch f‘%@r 0 ggs?ﬁ?ré&%ﬁe SRRCSH dos?‘?ydfor
otxehpladdplyfenpblignel shabk, beuchosen timimedich iac wayid,
t Fat Lo Qf it . _VLSCQS| asured at. a
o PPar T St rapatat | 37t sy aigal AR Mhuch

as  trimethylolpropane,  pentaerythritol, dipenta-

erythritol, glycerol or corresponding hydroxy acids.

In the invention, the matrix polymer is mixed with an

- additive polymer in an amount of at least 0.05% by

weight, and the additive polymer shall be amorphous and
substantially insoluble in the matrix polymer. In
essence, the two polymérs are not compatible with each
other and form two phases which can be distinguished
under the microscope. The additive polymer shall
furthermore preferabiy have a glass transition
temperature (determined by DSC using a 10°C/min heating
rate) of more than 90°C, in particular of more than
100°C, and be thermoplastically processible. The melt
viscosity o©of the additive polymer shall be chosen in
such a way that the ratio of its melt viscosity
{measured at an oscillation rate of 2.4 Hz and at a

temperature which is equal to the melting temperature
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tenperature which is equal to the nelting tenperature

- 30 of the matrix polyner plus 34.0C (290C for

pol yet hyl ene terephthal ate)) on extrapolation to the
time zero to the nelt viscosity of the matrix pol yner
(when neasured under ident+cHl €onditions) is in the 5
range from1:1 to 10:1. In other words, the nelt
vPEcogihy ommathéxaddpelveepol yiwrs i s34t 0feast{2HE Gangor

pol The ratio of the nelt viscosit
cBbIBPyﬁ@FOt &o 1%he haelbf vilseosatyi oot Berenatrisr pogmer

ab@M@ﬁEﬁtteIa%ﬁhQ‘éd C@zﬁl@éil qm%dtac@uef@éﬁ@iwl&%w&% L4 the
and 8:1. Partlgﬁlar ﬁfﬁr e is given to rati o
or

bEERERN 151 Lignd ™68 51 ?rw%m gdie melt
UMﬂsco$hE§eofcnhd|b@@ﬂ&;v@hgmﬂmamagagpaﬁtiLé@ssitheo%anﬁ
t it i 5..140: 350 ter. extrusion
f$§n1?g b¥gf%§%§£¥ gﬁggéérThgh?PomﬁgéglngloﬁhgneFﬁirlX
opolh@eaddltlve pol ymer is higher than that of the

ML | X%-aRQlY NBE tﬂ'egr}ﬁ%]lﬁh%s%% /ﬂ%;' BpEhe G35 ﬁr&ér to
pol yester, in order 3 yng i bre forna

coRrdbl iafat LBR JRat R f perivied ruatﬂare tgfe { RboFedientiened

n@dn&:ﬁtkﬁorﬁ)é ace_sbef;pf@fémlrgntrbétn’aéﬁrl ql 4:1 and 8:1.
nsolld tes t he producti on, of ﬁgster flbre

RF LG FHE D Th BRF P05 heS t SHEERaQr s PobAp BoeHerR 1
fmmdhes ﬂ!bCGfSIﬂgﬂhﬂTIMREBY|Y1§GN©MWE@$E Zﬁnaérusehese

SR PCElAL Ve LRE MRS DaYe: Sl ASTHED ¥ Send e i ve

' aﬁoPﬁe@ﬁ?i@ﬁ@bL&éf@ﬁﬂ%ﬂéf&ﬁ%ﬂ)thgh oéx{P%p&?é{%én to the

orrratlonte eratur ]
|@<s%ym%n 155C. 14he3abount offtaddi t evbrpeligner fixome the

@%ﬁg&éfbgggedfg)natrlx pol ymer is between 0.05% by
ght and 5% by wei ght, based on the total weight of

pSELg?wePOaléfﬁ&lonﬂﬁé?eer%yeO?mW apifi et TonBo L yer is

Gxﬂﬂ’pé]e thenprogliet icdh thé RAMssiwhgbeyhbri s hlgher than
fﬁ%}f t.0 agg Iegg tha 1.5% a din tge c%§7 hat

ta “spedds-3dbovE %95 al8-¥5535%r o 8" 06T ' mi ﬁ ’
otunine didireof fommbésont hanodsO¥% dabich of the fibril
structure of the additive may take place before the
matrix material consolidates. For the produCtion of
polyester fibre it is with a view to the temperatures
employed in further processing particularly favourable
to use such additive polymers as have an ASTM D-648
thermal deformation temperature of 70 to 104°C and
preferably less than 105°C.

The amount of additive polymer to be added to the
matrix polymer is between 0.05% by weight and 5% by
welght, based on the total weight of the polymer blend.
There are many applications, for example the production
of POYs, where it is sufficient to add less than 1.5%
and in the case of take-off speeds above 3 500 and up
to 6 000 m/min or more even often less than 1.0%, which

is an appreciable cost advantage.

The blending of the additive polymer with the matrix

polymer 1is effected in a conventional manner as
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is an appreci abl e cost advantage. The bl ending of the

additive polynmer with the matrix polyner is effected

in a conventional manner as - 31 described for

exanple in WO 99/07 927 or DE 199 35 145 or DE 100 22

889, the disclosure content 33f “each of which is

hereby explicitly incorporated herein by reference. 5
%‘E ferepdamelepdn O 3G9y A4 ear (Whi 8R9 35 145

dexpem: 100 tzize ara;@trlxh@old/lrmﬂ)os'u}et heohaege fé6PMedRB of

t 0C., Pre tion of . the flongatlon enhanC|H% ,

RIS 155 THRCREGY + coRPEBAT bLY hoLaPORGAET bRS enhgheing bY

ageftserio=. be used according to the present invention

is known per se. They can be prepared by bulk,

sol ution, suspension or enulsion polynerization.

Fpfpelymg oripendnisn shunsat egamderatbneg (which depend

RO W iz op éﬁso;l))}n%l;qe froungd iy r)%%mv\@d(} t\5°|3%550

E20, Part 2 (1 page 1145ff. formation wth

regard to solution polynerization is found ibid. at
EgEpddtidn o ecife) RSHd 1 orPRINHERId ARy iayenit@chni que

is described ibid. at page 20 1149ff, mhlafy(éé emul si on

pol yneri zation is described and illustrated ibid. at
pge #4d§0fdo Pastd ol ahepredicerganden-enhizne ipdr pogast ©f to
t e t 0. ol yomer s_whose
O R o SR 808 PR PR PR LR LR B
ﬂﬁhgéThqﬁecaddbﬁl@@ep@meWHéns hol be agédta@norduﬁgeneion
tde @hﬁq%%nl nysm@eylzawénexm Leby Q%f%g:nmt&%% pitn

into the nel po ners, are partlcu ar

predrhnts 1?1%111% RO OISR At inn tie %vifﬁananlavéiaaaen-

- disyigt er vefiuflel tR2A,. O PEYt30 HowgyeBy) |l ar gRlgedr 1145ff.

| er_,head I b I bl | . of .
i S e b e L e 2 Hla s g
simindas Pdiysd. havahg agagmtlrﬂi5&ﬁﬁxosiTWenunbaspeh31on
%%%nﬁ%l%ttl% %@cﬂ'n g;u@nd Qr ede’géczp{k?éc?r a;l_tﬂlyd for, [EEdpage

at| on- enhanci
1149ff, ile emu131on polymerlzatlon is described and

illustrated ibid. at page 1150ff.

Particular preference for the purposes of the present
invention is.given to bead polymers whose particle size
lies in a particularly favourable range. The additive
polymers to be used according to the present invention,
for example by being mixed into the melt of the fibre
polymers, are particularly preferably in the form of
particles having an average diameter of 0.1 to 1.0 mm.

However, larger or smaller beads can also be employed.

Polymer blends of 'polyethylene terephthalate for
textile applications, such as POYs, having a limiting
viscosity number of about 0.55 to 0.75 dl/g and are
preferably - formed from elongation-enhancing agents
having viscosity numbers in the range from 70 to
130 cm’/g.

Preference is given to an elongation-enhancing agent
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havi ng viscosity nunbers in the range from70 to 130
cnB/g. Preference is given to an' el ongation-enhanci ng
agent - 32 which is obtainable by multiple
initiation. This has the advantage that an

el ongat i on- enhanci ng agent~ iX¥ -obtained that has a

conpar at i velg | ow resi dual nopnoner content. The
p¥REehcd Sof oPEai Rkl © nbornBR St 3P b §Niidgpret e This has

- agidé t | Qivgrol adeer itz oAncCadl @glméﬁh&n@ﬁlgtf&gent is

RRCAEEEs T FhACoRene 2?%1'3{'@%&%%‘§@§r9ﬁaﬁwn§ea@awld@@np er

t bentaht expaher e.predaved esoflualremintuzdr masnt@mérs from

CPRLABILES 1242c) Otohol ghaly ) eveln OLfOBRTELS 1LOLES 2

ation- e anci t érm
i e | amcanemers usEUlhbr euaddmaélie/ndsamtseonlﬁmom the

S&ié‘&&rﬁp@h%ﬁ'@ketﬁép@l%gﬁrdh drifddAtdP ntardue to

free-radical polynerization, the 15 S|n
ntReFRRL r BHBEREHTSddi B on ¥ |¥1<?$3r%1ﬂ%1= atﬂonpla@?ér content

r@@;@ttmutéﬂe‘éo Rutleteso £oegiradiveal oM GhomBid Zat iANthe
n the 1gresence of.a mixture conprising at |east two

|%}?ﬁ‘%‘_{’ T O HE R RARES hal f-1ives, the latter
option being particularly preferred. 20 "G aduated

hﬁ"lé lltftl T as “Hl?ﬁ% Iﬂﬁr ei ny gfg @Eo}ihat %Qe uasted ea ereln

tWo i ni ors eac consi ere separat
deemeyepend@l ok aslat sangéet @im mweh*péphe urselp@rlema\vxé:ary

thei sae: bl bl if eslbpediffiergnt ﬁoqfi}?f%fﬂtz%rt%ofnangfse the
Preference is %I ven to using_ initiators which each

haRIYS LhalplFiPéeo fr%?*\eé"’%uradidﬁrttlé’ﬁpeiagt ureL bigges @
\/\mmrarereatctlleast 1@@@@@” bke i nalsat or f&@leee:ia@(ical
fro i.ndi vi dual h er at ure %ﬁnge g

KR e’@o%r%%’u% Hof Sa piE uﬁFs&OmP“Slng
pois siliglas tt oteqplwturatce:am hhansngnon;ratdwamd mhedf-lives,
[ i at Vi ro

’Prllé Oar&é}a Bgr t2BR" OPLL AL :igapcﬁl ]Ia{fr?éfl Zg?‘@ferred.

[gro riate te ature ranges. ons
¢%ehai§rlé£a |Q§I¢ﬁ?%ehe§§éﬂ nougs 4ty the

2§§ 1éEs4 @Q@ ZﬂZtlEEbﬂggegéﬁ coRE148%e47 5884 raRd1yave
rgflgf ences &%d therein. The

ifferent lives at a certain temperature or have
the same half-life in different temperature ranges.
Preference is given to using initiators which each have
a half-life of one hour in temperature ranges which are
at least 10°C apart. The initiator selected from the
individual temperature ranges can be a single compound
for each range, but it is also possible to employ in
each instance two or more initiators having appropriate

half-lives from appropriate temperature ranges.

Such polymerizations are described for example in the
documents US 4 588 798, US 4 605 717, EP 489 318,
DE 199 17 987 and the references cited therein. The
disclosure content of the cited documents is hereby

explicitly included herein by reference.

It has been determined to be particularly advantageous

for the purposes of the present invention to use an
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35 disclosure content of the cited docunents is hereby
explicitly included herein by reference. It has been
determined to be particularly advantageous for the
pur poses of the present invention to use an -- 3 3 -
initiator mixture which incBddes an initiator |1
having a half-life T1 of one hour in the range from

- fokteiEBe whetwrd whieh incivdedran2ipabiiageral: having

haldal 48 fi Bf FEnendebud Nid hend apged rored576 0o 85°C
100C. Further initiators 5 I.n which can_be_ used where
&3Pt Gbr AT ERGF et Bt Bb? YO Rhale DyEFpdshetbnlite T2 of one

- tleyperat uties Tanbet veen BE and IT00 °JTheraroiwat ohithetors

xture to_.,be.used can be . vari

e st of
vl b SO T bR SR i e SR B nave

ideadnnayis e d ayare Mad wrsed Thobebweenl Tt hend T,. .
pol ynmeri zation time and al so the pol yneri zation

tenperature. The anmpbunts used according to the present

iremnewmtr efsfaei firdd jatqgarmscpyreerghbeofused can be

it afit e ADQBFd Sy yi 9 Ohhi ©f ; "ONOMBRouhE b8 the

advant ageous 15 to enpl oy a total amount of about _0.05

it iR by'SSfki gif@Tof i ti #66F ni kPur eCPBET2B0 the

U lBndni 2 ight ot imaonoakd, adent ageeus! podyRBrigation
of _Initiator mxture and

Qu 1,gh
Seubfine TN e Bountlr boB)” srioht ot W tha present

rindats qrera k0 Rrer it sidy) imeigattofby 2@eimphonef . idheiator
wel, g o6 %a&@%w&aigﬁékb@m\e r I ﬂ?%?ﬁhﬂtaﬁggus

I'nittiator m xture_can ew se be varied w

T RTREPY A detpilniamountheofhiergABtr &-08 Bt weeh REBt by

AReightNdb i dhatidbt i At QEErkS pprefi®@latdd Bhewd By of

from 1:1 to 1:10 and ggrg gﬁgferaBI% i n the range

OHR"E ?‘g"af?%?g%%‘f‘? | 8- drodift s¥ andPAF ki RY Mgy of

danthetadetrintued iamdsi appecpaglymdly test(s.4 Iaxrt by
f i 0kt r e t -ipventi.qn.inc

t gdﬂé:us%mia%q% J?a %gﬁuﬁéeﬁgﬁ orlo:‘br g-rrt%dibc‘élwggght ot

@€ on in free-radically initiated

pol ynmeri zations. This includes conpounds such as

organi c, per oxi des, such as dicunyl_ . peroxide, diacyl

peFoxVeESnt sgehias Ratwasbythpedddigddual initiators in

the initiator mixture can likewise be wvaried within

o

relatively wide 1limits. The weight ratic between the

individual initiators is preférably in the range from

~1:1 to 1:10 and more preferably in the range from 1:1

to 1:4. Suitable amounts and mixing ratios can be

determined in simple preliminary tests.

Useful initiators for the present invention include the
customary initiators used for free-radical formation in
free-radically initiated polymerizations. This dincludes
compounds such as organic peroxides, such as dicumyl
peroxide, diacyl peroxides, such as dilauroyl peroxide,
peroxydicarbonates such as diisopropyl peroxy-
dicarbonate, peresters such as tert-butyl peroxy-
Z2-ethylhexancate and the like. Other types of compounds
capable of forming free radicals are also suitable for

the purposes of the present invention. This includes in
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35 peroxydi carbonates such as diisopropyl peroxy-

di carbonate, peresters such as tert-butyl peroxy-

2- et hyl hexanoate and the |like. O her types of

conmpounds capable of forming free radicals are al so
suitable for the purposes &¥ the present invention.

This includes in - .34 particular azo conpounds such
Ravtieulghhi §i2€0- PRABTWHIS ri BEChnd as 2,2’ -azobisiso-

ot y2gebl 81 (2, 4- didiet hybvalrenespakt (bl @)} diBethylvalero-

Partrp larly useful initiator m xtures conprise:
dﬁHﬁGh@h s selected fromthe following initiators:

tert-anyl peroxypivalate half-life T (1 hour) = 71C,

az t ylvale onjtrile hou
%ﬁa %?&¥%E§ gsgﬁ?orob%hz y?)oﬁero&%ﬁgg 1 h%ﬁpfrlse'
'mnmpomentskﬁn$¢c¢ﬂﬁcﬁqqmwnﬂanﬁpruqwudgnmmlt;abuzs.
2,2‘-azobis(2-anidinopropane) dihydroohloride T (1
hour) = 74C, 15 di-(3,5,5-trinet hexanoyl ) peroxrde
Teq Tt U ) per@ocpl‘cﬁm%ﬁe@ﬂrf-pléféme (IT Roumoar )71=C,
DG -l oy 4-perd %J(elrdiﬁbtrx)lle 180G ﬂideﬁaﬁﬁyl =
pﬁg |de T (1 hour) = 80C,
=razobi s(N, N - d|nethylenelsobutyranrdlne) T (1
mﬁoz @—cﬁﬂﬁrlcdt%}:(éhmjhylgtﬁama)de? 'Ip_?_(ril(i))hcdﬁ)'r% HZgémér)
azobi si s trile =
bhft%lzzperox RNCEEY ‘:tyif e PP i = 83C, 25
22,22 -aszzomge ¢4-2ammed Indrmapareni tri | ec)lﬂryc@nod:rmlm)mbe 84C, T
H-1l thyh;@(§ di-(2- ethyIhexanoylperoxy)hexane T
& houJ) = 84C, 4, 4'-azobi s(cyanopent anoic aold) T (1
rsfb-c,trl%ﬁtfmlrr?éiarﬂmuénzosyﬂorswoxu de T 1hoier )
-vgﬁhg 30 dlbenzoyl peroxide T (1 hour) 91C,
tert- I per - et hy).h xan ate _T hour) = 91C
LT P E 41@ oat e79T°(C(1'1 hour) = 92C,
dllauroyl perox1de T {1 hour) = 80°C,

didecanoyl peroxide T (1 hour) = 80°C,

2,2"-azobis (N,N’~dimethyleneiscbutyramidine) T (1 hour)
= 80°C, '
di-(2-methylbenzoyl) peroxide T (1 hour} = 81°C,

2,2’ -azobisisobutyronitrile T (1 hour) = 82°C,

~dimethyl 2,2’-azobisisobutyrate T {1 hour) = 83°C,

2,2’ —azobis~ (2-methylbutyronitrile) T (1 hour) = B84°C,

2,5-dimethyl-2,5-di- (2-ethylhexanoylperoxy)hexane T
(1 hour) = 84°C,
4,4’ -azobis (cyanopentanoic acid) T (1 hour) = 86°C,

di-(4-methylbenzoyl) peroxide T (1 hour) = g89°c,
dibenzoyl peroxide T (1 hour) = 91°C,

tert-amyl peroxy-2-ethylhexanoate T (1 hour) = 91°C,
tert-butyl peroxy-2-ethylhexancate T (1 hour) = 92°C,
tert-butyl peroxyisobutyrate T (1 hour) = 96°C.

Peroxidic initiators are most preferred for the

purposes of the present invention.

One way to thermally stabilize the elongation-enhancing

agent is to conduct the polymerization in the presence
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tert-butyl peroxyisobutyrate T (1 hour) = 96C. 35
Peroxidic initiators are nost preferred for the

pur poses of the present invention. One way to _
thermally stabilize the el ongation-enhancing agent is
to conduct the pol ynerizatT in the presence - 35 of
a | ecul wej ght regulator which is an al kyl

3% er Ragtotroptdhateiffer &egriptoreprbicht sisetany| alkyl

eBhylércEphbp;tbpianﬁftéW h;epgeyf? a@l}%})fthcy : entid I*Iftleth 1,
customary anoynt.s, r anple 0.2% 0 [ : )
bsgégﬂgn tqﬁgﬁﬁﬁ%ynergigfﬁgﬂgﬁﬁy h.Eﬁﬁfs §U?%F$§?%§l' in
etfistomhay rotourgesn uboer sxamgleThe. DI yﬁera;j%zabyomeﬁajht,
b stanti y I ely. .carrj out nder L
i§%t§' gr rrgﬁ cgﬂﬁ%i tﬁ%%%?#%tjl%?pa}ﬁ T ariy r SFEE &P ing
efabbarfehasonot heepn egederstovdnti on, the

pol ymeri zation is carried out in at |east two steps.

A first step conprises polynerizing at a
cOiparBPI VBRI FRW Ponpediat the, Peft@nblaikt or largely
t eapetatiur eolet Weriict0 andoBhermA1SecoBfdstendd 1In  a

r esvelnalon pondeer pediviventi zeft itdre elsongariroed esmbancimg at
a i r bl t 0.62% by 20 iLght,. .
QERL1 8,8 gFgﬁgésé %E?gt gg%&)g mﬁgﬁgﬁﬁ 29 f%eflzlng at

advant ageous| an 0. y
p? ef EPRBRYaLa¥§lyhad oW, 420sninevat wit, cprbfpeoakbntage a

. behparbesed obethechot alp wekght @fsekhe addi Eé.éfsn? step

polyner. In particularly preferred enbodi nent of the

pf Eﬁ?u?ﬁv@%ﬁi PP LMRF Y%k TR 2horfonBi 9B8At dempsTatvee,

2brefengal i ot enhenghath 0@gentbé Sy & S8 S ham 0L 87% by

wei ght, preferably less than 0.30% by wei ght,

advant ageously |l ess than 0.25% by wei ght and

€Bpeci glelsydubdss mdremd)x. 20ephyenti ghif etbé perldeosntaagen-
j d he. t ot ' of

2%)%8%(?%2(%- e% grrll{':i nbg aggk?ﬁgggﬁgr e,lggﬁe Fgglndugl' 62% by

tr cdRVentagrotind Vel bt ithan ehhdnti by agehght and
ref @FSrACTPr deBy tharhe) PIESERY weight, each percentage

‘being based on the total weight of the additive
polymer. In a particularly preferred embodiment of the
present invention, the residual monomer content of the

elongation-enhancing agent is less than 0.37% by

- weight, preferably less than 0.30% by weight,

advantageously less than 0.25% by weight and especially
less than 0.20% by weight, each percentage being based
on the total weight of the elongation-enhancing agent.

Here, the residual monomer content of the elongation-
enhancing agent refers according to the present
invention to the amount of monomer which remains in the

polymer after polymerization and polymer isolation. The

-residual monomer content in the case of polymers

produced by free-radical polymerization is customarily
in the range from 0.65% by weight to 1.0% by weight,
based on the total weight of the polymer. Processes for

reducing the residual monomer content of a polymer are
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15

invention to the anount of nononer which remains in
the polyner after polynerization and pol yner

i sol ation. The 35 residual nononer content in the case
of polynmers produced by free-radical polynerization
is customarily in the range3$rom 0.65% by weight to
1.0% by weight, based on the total weight of the -
pénokar fmpcbBsedTor aBHucFeg tiestangsiuakhaonmasdual

cpBheRtrof Sopadyrer e poﬁ?meknOWﬁuTroﬁbther@&u@éd. by -
art. For ;nstance t he resi.dual  nonomer content of :

p@?yﬁéﬁt& ﬁzbﬁgreéﬁ@edpﬁ}ymﬁévopﬁthlzFﬁ& fegahdal yrigy an
mektrupeef andblyrestan befbrudspiandngirectly before
spinning. 5 Flow aids It is further exceedingly

advant ageous in the context of the present invention

t 8lpwxaadsl ow aid into the 10 el ongati on-enhanci ng

agent. In this context, flowaid refers to any,

assistant m xed into pulverulent or  granul at ed,

es$pedisal FYrEye¥ osgepreingdls taaiadd gge st in ahsurmantext

t gepr@uenp rt Ben 8 URSHANES ! HHPIAG OF %@%hﬂ%ic@g%her the
and so ensure Eernanent free flow. Useful

aPdenNIRki ER~SRBABF $BIK R tas %%hé%lul\?escoraﬁfﬁf’%rakﬁﬁ@w aid
agembsSor tl ubgyf i &sélst@ﬁt U ckei %edi er:trhmmpibltferulent or

drogg g §|z n L s ur e- absor.bi n%u?p%pers 11
afbhat&sts 83 ﬁ ﬁjléf FOSSPPILCas SHRSTERAE U™ sma
plamsphase teapreuensi Itmmt espbsA2R085 MJOMIMGRBerZn@king
2 t t ' m

CEoBREReE! Bha LB R E R R i e ul £low
TRi-8ffe V%@%%@ 3I§©5§159n K&RW%oﬁﬁ%xﬁbhﬁstﬁ%Spréﬁ%&ﬁcaklng

lagéﬁtbon oguch £1fliew fAieds haV%dﬂ%ﬁaé(N”wbﬂékiﬁhﬁbluble,
useful ness, since th

oReHaoRRPhEEAESTEor The B8 LSBTwA AL oGiD08s, BPFdPTS  OF

| t Hegtomacbeusne danged i @y&b@eniplnnsﬂglaasaratmﬁucﬁﬁblum
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SAnBaAgLB] Ookeaan,l N BHRRIRE AREAITAES, Olie® ano,

nce Iea 0 sysfem upse
" EXERAALOHS ﬁ§t§W|ﬂm;nQ§1333QﬂﬁB RgmppoﬁpemeS@axnxon -

mgkeLiah Pf aper kias t8h rkhReWesSEbikNd Georg Thieme Verlag
1995). In the context.of the present inventioh, such
flow aids have been found to have only limited
usefulness, since they are disadvantageous for the
spinning process. First, they can become lodged in the
spinning apparatus and so cause blockages in pipework
and nozzles or dies and hence lead to system upsets.
Secondly, these “extraneous materilals” are 1liable to
compromise the material properties of the resulting
synthetic fibre and increase the fibre breakage rate

during spinning.

. According to the invention, polymers and/or copolymers

are therefore particularly preferred for use as flow
aids. The hereinbelow specified polymers and/oxr
copolymers have been found to be particularly useful:

The flow aid <can be a polymer obtainable by

polymerization of monomers of the general formula (I):
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30 synthetic fibre and increase the fibre breakage
rate during spinning. According to the invention,

pol ymers and/ or copolyners are therefore particularly
preferred for use as flow 35 aids. The herei nbel ow
speci fied pol yners and/ or - &dpel ynmers have been found
to be particularly useful: The flow aid can be a
polquﬂ obt ai nabl e by polynerizati on of nonomers of

the ggneral formula (1): - 37 where Rl and R2 are
S tuents consisting of the optional atons C, H,
0, S, and hal ogen atons and the sumtotal. of the

nol ecular weight of R and R2 is at 5 | east 40.
Exmitl ary nononmer units include acrylic acid,
nmet crylicacidandCI—QCRCOOR’” WhereRisanH

0 oryia ggz0u Y di ¢
gihé;}ew R12 cycl oal E)If 'ga 1?e1%s %fﬁ‘gthag O%I the
repfiicatal antoms s6. B y@ené,arf’d a(mi 3@1%3&11 s@ib@m tanédthe

ol eES%all%fTh@hé' ﬁWl%bﬁlSi‘n WRE htCOPP! ¥Bhng 2 is at

cont al ni ng [ ow ng nononer uni ts: A= acryl |1 C ]
&GPt ha%%‘%‘PH’Jea@él HonQRer (BN EFP —ERCHVOR acrjhefearid,

in§e th dt Al 1 éﬂfl@- &lr@ CRLUR-TTDER, I»&le.a:&lalﬁs abkYH atom

r adi cagFHor a - cycl oal kyl rai or,.a 14- arCyI

it s sy St o Chr - adiRy To0kerL: Sed Coiz-

sty lereelsky I heracicimllyrrer cONSissih-agydf G681 08%dmd also
f 40% hy: i ght preferably

\g%%r%eo rb@;a azlﬁﬁhts (ﬁ&&t\gﬁe Sttg;rle%%%y wei ght of

B and 25 nore preferably of 90 to 98% by wei ght of A

ak 2 r16w 10588y wahght,of B (Sae 3[% =cdR0%iBYng the
wei hgg%,{rf The flow aid can be a copacl ynmer contai ning

DIFRGAMRF HHIFEr units: C = styrene or
G _3-al kyl -substituted styrenes, D = one or nore
monongy s of thel formul a CIA l”methacr_ylic acid or
CH;=CR-COOR’, where R is an H atom or a CHs
group and R’ is a Cijs—alkyl radical or a
Cs-12—cycloalkyl radical ‘or a Cg-14—aryl

radical,
B = styrene or Cj-z-alkyl-substituted styrenes,

the copolymer consisting of 60 to 98% by weilght of
A and 2 to 40% by weight of B, preferably of 83 to
98% by weight of A and 2 to 17% by weight of B and
more preferably of 90 to 98% by weight of A and 2
to 10% by weight of B (sum total = 100% by
weight).

The flow aid can be a copolymer containing the

following monomer units:

- C

styrene or Ci.s3—alkyl-substituted styrenes,

D = one or more moncmers of the formula II, III



10

-~ 15

290

25

-- 38 or IV (l where R3, R4 and R5 are each an H
atomor a Cl_15- alkyl radical or a C6-14-aryl radical
or a C5_12-cycloal kyl radical, the copol yner
consisting of 15 to 95% by weight of C and 2 to 80%
by weight of D, preferably o8 50 to 90% by 10 wei ght
of C and 10 to 50% by wei ght of D and nore preferably

~of 70 to 85% byV wei ght of C and 15 to 30% by wei ght

of D, the sumtotal of C and D being 100% by wei ght.
15 The flow aj pbe a copol yrrer contai ning the

foll ow ng M} :
met hacryl i c adig@t CH2=CR, { ., where R

atomor a CH3 yp and _ A 5-al ky al
or a C5 12qys r adi cal or a9 14- aryl i opl ,
F = styren® Qkyl SEbRL It uly qﬂstyre G =
one or nore m)ngers of th@ wria 11, 11 -

39 where R3, and R5 are eaclh an H atomor a
Cl_15-al kyl rag]'é)cal or a C5_12-8&¥cl oal kyl radical or
a Co-14-aryl r cal, io 15 H = one or nore (Iy)

ethylenically unsaturated nor{@&rs which are

copol ymer i zabl e%3vvi h E .and/or wt F and/or G and are
sel ect ed ot %gr%ﬁ% Borfdissts atom or a Ci-15-
a- met hyl stw]dqel raidiylalacerat=, cac1r4yhlc91esf@m§ca1 or a

nmet hacryl i Q. %g;ﬁogtl%& eg_,lg% acrylonitrile,

acryl am de, V|ny ‘chl ori de,
vi nyl i dene chlorlde hal ogen-subst it ut ed

the copolymer consisting of 15 to 95% by weight of C
and 2 to 80% by weight of D, preferably of 50 to 90% by
weight of C and 10 to 50% by weight of D and more
preferably of 70 to 85% by weight of C and 15 to 30% by
welght of D, the sum total of C and D being 100% by
weight. |

The flow aid can be a copolymef containing the

following monomer units:

'E = acrylic acid, methacrylic acid or CH,=CR-
COCR’, where R is an H atom or a CH; group and
R’ is a Ciis~alkyl radical or a Cs-jpcycloalkyl
radical or a Ce-14—aryl radical,

F = 'styrene or Ci-z—alkyl-substituted styrenes,

G = one or more monomers of the formula II, III
or IV
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styrenes, vinyl ethers, isopropenyl ethers and

di enes, the copol yner consisting of 30 to 99% by

weight of E, 0 to 50% by weight of F, 0 to 50% by
wei ght of Gand O to 50% by weight of H preferably
of 45 to 97% by wei ght 20 -of3cE- O to 30% by wei ght of
F, 3to 40% by weight of G and 0 to 30% by wei ght of
H and nore pre :ranyR?f 60 to 9446 by wei ght of E,
to 20% by wei g ;o6 to % bl wei ght of
to 20% by wei ght
bei ng 100% by
conponent. AlQ

)y advant be achi
[ al rea
obt ai nabl e by nea of copolynmers Jwhich contain
conponents fromgroups Eto G thd)30 advantages to be
achi eved accordi nffllf o the present invention ar SO
obt ai ned when further rononers f (@ group H are
involved in the construction of the - 40 copolyner to
be enpl oyecbat&ﬁaﬁ@rﬂingR&OahﬂﬁRﬁr as:&ntehadﬁvmt i[—Iohnatom- or a
Component IS pr ra ¢hosen such that.it has.ng

5 adver se e’FEE%lgﬁStherégéﬁgitie%rof ?hecééﬁﬁfyﬁépaggyl
be used acootidialy ¢ a He-preseidt raavenatli on. - Conponent

H can be enployed, inter alia, to nodify the :
properties of the copolynmer in a desired manner, for

10 exdhpt e M ougPti nch@iSes BFhYABR&GEARHt s MASEkarated

f1 ow properhdesméfs hegtid t-d he o ilvinRG it Atk E
or to reducg%?n resj duyal colour,in the cogohéngr or

by using &P UREER oRaPRE RS 31 of BRr SEREFERY £gom
i ntroduce theer yabnpdegroess iagft icrgssbf nkiorgeithtyd. sttlyerene,
copol yner. for r , H | .
be chosen s‘alirwﬁst\(]gg%étaaﬁcf/e’co&ﬁtﬁ% z%%?%h%df nethatrylic
conponent s B i s otiggnent daor ndde possithllenigrile,

the first placpafud D ddin£asa LHiidd) aRd Y™ Mt de,

do not copol yrerjze on , .
vinylidene chloride, halogen-substituted
styrenes, vinyl ethers, _isopropenyl ethers

and dienes,

the copolymer consisting of 30 to 99% by weight of E, 0
to 50% by weight of F, 0 to 50% by weight of G and 0 to
50% by weight of H, preferably of 45 to 97% by weight
of E, 0 to 30% by weight of F, 3 to 40% by weight of G
and 0 to 30% by weight of H and more preferably of 60
to 94% by weight of E, 0 to 20% by weight of F, 6 to

' 30% by weight of G and 0 to 20% by weight of H, the sum

total of E, ¥, G and H being 100% by weight.

Component H is an optional component. Although the
advantages to be achieved according to the present
invention are already obtainable by means of copolymers
which contain components from groups E to G, the
advéntages to be achieved according to the present
invention are also obtained when further monomers from

group H are 1involved in the construction of the
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-regard to

20 their own, yet will copolynerize readily on

addition of a third conponent such as styrene. Useful
nmononers for this purpose include vinyl esters,

esters of acrylic acid, for exanple nethyl acrylate

and 25 ethyl acrylate, ester® of nmethacrylic acid

ot her than nethyl nethacrylate, for exanple butyl
neehatypeat etandoe et resgd retdvastiyiaat 0 the present

acky¥bapibpil e, acrylam de, nethacrylam de, vinyl
chl-oride, vinylidene chloride, . styrene,

a- net hyl styrene and the various hal ogen 30 substituted

S@dmpﬁﬁéntVEmyiseph@férab§9pkﬁﬁ%@M] @@r%hatdhﬁﬂeﬁas no
for exanpl g ﬁglene d|V|£ genzene

BT FOneFRCE ohy hBP BEpuart &y BE b PtFGQP&V@?r to be
pueéer abtyrdiig eve dtHorpexserpt elriveouigin £t he use of an

el ectron-rich nononer, for exanple through the use of

.a 35 vinyl ether, vinyl acetate, styrene or

aCompoyert ylenan  Per emplcaredr eirgrencel tmpngot medify the
COPPOLRLSe 8 ogonpanentyoliing -9i MEN,t %e%rlq;@f | faha¥!  for

nmonomer s, for exanple “styrene or a-nethylstyrene. *°
/X ampLe f LHFORPRs Isaasfsy @F e IpPEPEEBENER dn the flow

CoOPyeatt D88l on NREAEIng Tb@)’tﬁé“m@@tﬁ!ﬁ?p@éﬁ@eQMtQ%k’ or to
sol yti on suspensi on o enul s rization

TR ey T ERRaet Dot oRE T biap el Sobtrkmes o2 by using
pmlpnéyfmattmnnak tmonbaerf dundirdetotbenebeyke Yoltuwaeiuce

eP@éIni%%%:? )of sslﬁ%ﬁ?fﬁ%nlﬂqgr% Cf%]%ov%np ﬁ

tion nerlza I'S” foun
page 1156ff. The suspenS|on pol ymeri zati on techni que

| Bs ORSE1 i BedrbPi ehedd ALapasds, 1ﬁ4gﬁﬁ a@@blﬁeegﬂb%bﬁnsuch
ggy%nerlzatlon i.s described and il lustrated ibid a

L 158330f f CoPPlyREeLdESLriyn t RE pSPWPr%PgnEaveEtd:%e is
agldghéonad | promeurd. pisefierenda ishgi ¥epsto glaaw,aigds in

toT en i
?23%5F§%rtk$%ﬁ8§'a?ﬁeiﬁgvée%%i$??852?%§?E?§§%¥%%?§1Fﬁ on

tteeiorovof pattvil bschpelygeraneaversdjdydbanetdi tabn of
Lg%n 8] ad t S0 possible to use
%ow al ds havi ng \gr%er or Ssrf\gﬁr?é particle sizes.

Useful monomers for this purpose include vinyl esters,
esters of acrylic acid, for example methyl acrylate and

ethyl acrylate, esters of methacrylic acid other than

- methyl methacrylate, for example butyl methacrylate and

ethylhexyl methacrylate, acrylonitriie, acrylamide,
methacrylamide, vinyl chloride, vinylidene chloride,
styrene, o-methylstyrene and the various halogen-
substituted styrenes, vinyl ethers, isopropenyl ethers,
dienes, for example 1,3-butadiene, and divinylbenzene.
The reduction in copdlymer colour may be particularly
preferably achieved for example through the use of an
electron-rich monomer, for example through the use of a

vinyl ether, vinyl acetate, styrene or o-methylstyrene.

Particular preference among the compounds of component
H is given to aromatic vinyl monomers, for example

styrene or o-methylstyrene.
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20 The im dated copol ynmer types can be prepared not
only fromthe nononers using a nononeric imde but

al so by subsequent conplete or preferably partia

i mdation of a copolynmer containing the correspondi ng
mal ei ¢ acid 25 derivative.” These flow aids are
obt ai ned for exanple by conplete or preferably
partial reaction of the "correspondi ng copolynmer in

. thﬁe"ﬁﬂbwph&ﬁ% Widrt iameai fre Ofr&p@rédaiy al kpnvedhional

| | | :
AREOREE S ThRY AP bt P d B Ba Tk oo 1ut on,
V%tegenpagn 78pr Theemebkzddn ng poppignerstibave t dleipful

agdeg dﬁlQ@i&M S}EQH”Qe LE4NEGeRIRLY po %g&*ﬂ?a%%ﬁ' Xg‘”t% be

according to regent I RVentioh
aﬁoﬂh@yl@mHﬁUb&Hnﬂ&Y#nwﬁﬁiﬂ@@eE295 faaitt ihg (1987), page

COPREYFErS ang RhlAalnabl e Gopmer Cir@dldabor cad _b%olution
prepared by a process famliar, to one skilled_.in the

PPLYPRFiFettaR| yioisefnd | otk ds 3% Bgorteftfor The
t B@spersZon ppe&gmterm\aembnortelma\tﬁ_@es ubst agstalb¥d ibid.

dent | t t ,
BEy e dhsed LR ¢ VST o BRGLERed RaRPLPus hERyaer i
udeslcz:nlnetal rartdhe Jsldmsstnae:m:bt ibadts &b agraext entS0dE ch I

iﬁe %f@geeHél |§%§¢t€@Qb§Q%%£¥tfgﬂéﬁﬁy ground.

pre era not |'ess t
preferably not |ess than 70% by MEIght and especially

Npte F&€8SnEdaN s80%% v Webght1owaghasPeHY agerbebNg size
based on the tOtal<§&i ht of _the flgyl aid and of the

atttti v pdt y ity 5 pd@YRR3PLY n TR dGyi s T are
cp@fex&ulahbytpr@fér&bbgt1unths"fbehebi bartheles having

recurpi ni the polyper Lived fro .
t%ﬁ ﬁ%ﬁgg %s%gaﬁﬁﬁﬁﬁn%fuée tBaHt ﬁ{arl wever, W is
aglvant pgesilsle etal nsecihole a@tiﬁahﬁ@‘dn@h énrg£5 olre siagvier

ahgy-apd; L he; elongat i on- enhanci ng agent used have the
sanme repeat units to an extent which is not |[|ess than

90% by weight, preferably not l[ess than 95% by weight
ande espeahakly dlollees tHaRe 97% Y beei @hdpared not only

from the monomers using a monomeric imide but also by
subsequent complete or preferably partial imidation of
a copolymer containing the corresponding maleic acid
derivative. These flow aids are obtained for example by
complete or preferably partial reaction of the
corresponding copolymer in the melt phase with ammonia
or a primary alkyl- or arylamine, for example aniline
{Encyclopedia of Polymer Science and Engineering Vol.
16 [1989], Wiley, page 78). The resulting copolymers
have to be additionally ground, if necessary.

All the copolymers according to the present invention
and also, as far as they exist, their. nonimidated
starting copolymers are obtainable commercially or can
be prepared by a process familiar to one skilled in the

art.

Particularly useful flow aids in the context of the
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each percentage being based on the total weight of the

20 flow aid and of the additive pol yner used,

respectively. In a very particularly preferred.

enbodi nent of the present invention, the pol ynmer

conposition of the flow akd4and the pol yner

conposition of the additive polynmer used are

@Qlérsle@ﬂtel ylﬂldamttiml haew td r egastdancivhéyr epedantical
its. na tron I

Fllq‘g * \ﬂﬁ%&%’ é'“sona tgér’ mt)‘{ll1 ar a\%g!%g{]gg?%ligmgg gﬁl ar'e

\Eélogrhtaucb andwe:rmjcaddxre.vmalgqiermaxserﬁedrr@wﬁlghtthe same

%ermt[%ceujcér a0 ARGt RhidhesEl %\Mvadrﬁdg%ously not

era ss than 50% advanta eouslé tless
n

ge%ﬁar@@“spé@ﬁabwy Wedd by h e e SRR ik f £8P eFForﬁhteﬁ’atGO’
ofy e flongad i O Np eaRaREH NG n@ﬂeﬂlbsHSQfﬂlaﬁ@OEhﬂay welght

preferred concentr at d
396 ¢ Pressemigr roto 88580 Eho bhlgei it Grughl, 'SSen

e&'fc@i'%blg)e 03&519:] Gaalsél?/rl)cbxy megbbtaeamlgmtcaﬂagea flow
i t
s SEh BeaacuBs B Wi Gt Iy 1

hévice oontexdB, tihe aterage‘ wirandt enndt st herekrie i \t@ the
RIS i { 1ﬁa§%éﬁpéﬁgﬁgp RRL¥AEL RAUWE A from

average particle size the flow aid
Edvee EFNORETEN ord Jirefld¥amisEdi-n  the range from 0.05 to

0.3% by weight. As the bead 5 dianeter decreases, the

fl t d
| °Wl?q'ﬂ‘3ﬁ%§?°?@é\é$rrt'ea§$ T ERERLES VRah e TGRS gehen

Qﬂnﬁeﬁlbahamd|sndo¢HawwlbhgatLOMkéuhahe1nggagﬁﬁ@cused

gr e 08,1 nga&f'%e taﬁ WIS £2S + §X %eer hi@h onf | QW not
concen ratron | “yreld no furt E
irgsrsovigmemt 9P A rblyommqhtt,y preferaklrancgi vess shan 95%

QPW{@@@', ah@ceeb%l lamg,nc}ﬁﬁd rebse @ushl rggrm@ytaeﬁ_bm,
cessrve finely djivid romrarg@pomder
ARAD RRFGRAE ISR HERT | BaP8R dORo HE prtip: dtF {gﬁt 18F ahihe

qnuh§|0@lmplym@ﬁrzabmon mh@cesadamdlweolapedyhyrsprayed

dr d
AR P 00 WL B EOLEESD | e

embodiment of the present 1nventlon, the polymer
composition of the flow aid and the polymer composition
of the additive polymer used are completely identical

with regard to the repeat units.

It may additicnally be advantageous to use a flow aid
Which has a similar weight average molecular weight to
the additive polymer used. The weight average molecular
weight of the flow aid is preferably less 'than 50%,
advantageously less than 30% and especially less than
20% different from that of the elongation-enhancing

- agent used.

The preferred concentration range for the flow aid in
the additive polymer is 0.05 to 5.0% by weight and
preferably 0.05 to 1.0% by weight, each percentage
being based on the total weight of additive polymer and

flow aid, and depends on the surface area and hence on
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of spray drying can be found in DE 332 067 or U | manns
Enzykl opadi e der techni schen Chem e, 5th edition 20
(1988), B 2, page 4-23. Depending on the spraying
assenbly (one-material nozzle, two-material nozzle or
atomi zer disc), the partict s obtai ned have an average
particle dianeter of 20 to 300 pm. The m xi ng of
e%%géﬁfﬁaﬁgsn KEREe g tageht thad aadldéwla“ed PlyHiey ot Hin the

acyesyolniaf @remd( fpmqg@tem@}uei %waav@fiag@nﬁaeﬁwge size

be a conventional . nan
A ey Buraihe Tiovesl T E et 15| RRSkerably in

UWheanesigeEngydshoadie der aei%nbgchmﬁtﬁm 2s S5ifke bead

. kon_ (CD

SO0, (9830208, nLog FRIIPS, STRT A Kny Rhrvired
VEPT aghe 1998w- Nlr’ehﬁaingeiaﬁfechelnboeaﬂaed (¥her thehddow
beeq p&@ﬁé&ﬁﬁ'xa@i’oﬁwié' 09080' YRR Z%hbon)flmlfﬁlr%%e%ng

ditrectly 35 _applied, in the form of e aqueous

ePtfefonvidd the 1BPBAGAFILBALenfeCoRg agjeresahvehe high

df i @6l tQ@QIhebdﬂd%ﬂtrbﬁ&oh@tteﬁ%%lt r?@éﬁ@enrﬁpunQUEQher
eous 1 n e -

be exceedi ad ont ext of
e Foa o PO AP ey "Bl vetea BHEr. TaFen to
|px¢mmmmmabjytdcheﬂca$lpguadbbumdbzedddmﬂin@jﬁue aadthe

G e BIP ne D  flded PR R ol 5

: fIU|d|zed bed process can |ikew se be taken fromthe

tf@hﬂbC%Bv%h%%gébﬁ%e{df”tﬁgafpbﬁ Qhﬁm%yubel?re%ared by

Enzykl opadj e er. techni schen Chem e
(DR A s PORBRITLHGN e HHOGIES €0Y) isgdadiegh by

Isfraptdatypeg ! / Newv spesk: dESpong dpeeseiyer kag Ea%arlc(led
Thq:elon atbon eﬂhancina agent ;2 be us%lvaCEQrd ng
(R pHRsBntORRVRRE PO N BE" o dNAPAFERCITF AEEELaRyOns
(aﬁnﬂpaayngrymnghcancamtéﬁund#xnsDEoBBheO@?odncU&dmanns
o Q?i g@ SaE‘@ &and shzei The agly
be 1 rﬁgéﬁate ?s cust onar y nelb % Ph a prefgggﬁkqon
(1988) B 2, page 4-2 Depending on the spraying
assembly (one-material nozzle, two-material nozzle or
atomizer disc), the particles obtained have an average
particle diameter of 20 to 300 um.
The mixing of elongation-enhancing agent and flow aid
to obtain a very uniform (homogeneous) elongatiOn—
enhancing agent can be effected in a conventional
manner. Further details are described for example in
Ullmanns Enzyklopddie der technischen Chemie, 5th

edition (1988) and also R&mpps Chemie Lexikon (CD) -

‘Version 1.0, Stuttgart/New York: Georg Thieme Verlag

1995.

Alternatively, the flow aid (once it has been prepared
by emulsion polymerization) may also be directly
applied, in the form of the aqueous emulsion, tc the
elongation-enhancing agent and be dried together with
the latter.

It has been found to be exceedingly advantageous in the
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St§

IREnETs 7Ohventke el ko £8P

underfedly charged single- or tw n-screw extruder,
preferably degassed in the process and fed to a
pel l eti zi ng machi ne. Comm nution can be effected not
only by cold pelletization but also by hot 20
pel l etization. In cold peldétd zati on, the granul ating
di e produces strands, strips or thin self-supporting
feomeexihi cif  dfheer SNt | davieayioar e fosmmichet eadbytave
rod Bjrhdhg, bhaden |fbhgkeﬁ%&bﬁﬁyzahhﬂﬂi Lbenpl astirgated zed
pol ynmer is pressed through the die _and the enerq;ng 25
dndrvsteomhdutes b’iplga%%%%gfﬁpad@}l%m & mixed
cueszltzmmraic | ylaemlulzed_ tiged hargrieezl.r),l Béeailhe dmidexirsingb the
C ed afte elletizing, usua .ei t her air or by
VB G TheBC iaded Trpr et e S,  Feom the
potgimercdl ehilfserafutde Poeserampheelilmanhy Bekiyklopidie
S ni [ co on pi e
e oo EHERLL P P eI T T P08, s patoo
) —DEerg9oB71708 ShutbEarggNew
3o ddeSiH dhe WAIFSg agb 535 WO 99/ 07 927 (POYs).
The di-scl osure content of these references is hereby
explicitly incorporated herein by reference. Since
tTee pe DoRGSt hos-beleandeher ayead &o e -uded according to
gﬁiticularl advan%ageous fj{ producinﬁ £KN% a
patt i REFAYTY pHEFBFFEE dRodiHettodt it et novel RFFEE88SY -
f@raprloducin gl iPOMsi sv tdnbext beeflessr tbethel produkthen of
rggﬁﬁ acept to O | | LA the -art 55W¥
pp yé%s ?ﬁg ?ggcﬁia‘gﬂg g%%#e %ﬁgségtzgi'm}zlﬁti on I%@r to be
pHoeskded or 1s pr sHaEPRgrétHer Melieklet i ¥ yaz n. PPeY¥srably
alrdd RiErabl yhdeddd spsingt e spi 88 ngwiakec ot speedser,
of -at least 2 500 mmn, The filter pack used is 10
GRS SR e o SISHARPID 137 Kifdn PFOGESSr (SR L hEPRI (8P 2
neslisstaindiey  macadnki. | t@ommbchiiai €. ganstieel sBfwbted haot
ten y en frer shearin nd il tration
:%ﬂ%fe gﬁé g§é£§i3%¥%ﬁf%§%é%éﬁhh _ug cafiTfari 8¢ i nPot
Bl et idiat igirat eInTheold f pelldws igatdohi ngtlwngranulating

Wﬁ&?hproduces strands, strips or thin self-supporting

 films which, after solidification, are comminuted by a

rotating blade. In hot pelletization, the plasticated
polymer is pressed through the die and the emerging
strand is comminuted by a rotating blade, which is

- customarily secured to the die plate. The melt is

cooled after pelletizing, usually either by air or by
water.

.The synthetic fibre is produced from the polymer blends

of the present invention by melt spinning using
conventional spinning means as described for example in
the printed pﬁblications DE 199 37 727 (staple fibres),
DE 199 37 728 and DE 199 37 729 (industrial vyarns) and

. WO 99/07 927 (PQOY¥s). The disclosure content of these

references is hereby explicitly incorporated herein by

reference.

Since the process has been determined to be
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the nelt threads are cooled by cooling air to bel ow
their softening tenperature to avoid sticking or

- jamm ng on the downstream . thread guide. The

configuration of the cooling zone is not critical, 20
provi ded a honobgeneous air-s4seam whi ch passes through
the filanment bundle uniformy is ensured. For

i Rgrancelagilvectdgvantageene diferpl apsogheingcanP®ésan a

abért‘ﬂéb@%‘i@ tp&@f%ﬂx%dr nshicReld nge  The %%llnqn%aess
can e su froman_air conditjonin ystem b .
tf 8ﬁsﬁ§F§BP §¥a395? HddhcHory be @@SFéﬂgﬁdby H%aﬂéléfbe
aréadhﬂygappﬁQeﬁtoﬂbtbﬁeeB%hHQéﬂeﬂh Bhe art how to apply -
h galratnorg) Acter COO|I{19 fila ar e P
dl &F°50d"EpiHE T PSR IniSReibne ﬁpprgﬁ@&ses or
ugrnguomhgrophds sgnB8Bewhcchaanspin finish enulsion is

supplied by netering punps. The spin-finished fibre
advant ageousl y passes through entangling neans to

i Bg¥8veabandree lencynelts) apbar | §t hawihning arfdkke-of £
sgbetisebemanrt e @d%b%a%yﬁlnbe&ﬁ%efﬁﬁ%er'@% k used is
arrives at t he wi,ndi ng assenbly 35 woln

t REF&PBA cﬁQQQﬁQ%%%'%%bBP% 8€ﬁﬁﬂe$4%?qcﬁﬁﬁ Héé?a§é§ter
Theafigr fnagospeedsef £iheeyanadpackagg. i Steel sand).
automatically adjusted and is equal to the w nding

speed. The take-off speed of the fibre can be 0.2 to
2TB&0 hbghen pbagmehebWEndLngf$aee®hamﬂumg1amdlﬁaltnﬁiion
LIRVRRY! N JONEORT! 401 diRdd Do %ﬁ'@ﬂé" gﬁas in
godet's can be used downstrea t spin

sthp &ie m&ﬂ?%anﬂbﬁr?héQ&hﬂﬂﬁgasF@@lIﬂma%Qﬁ¢aé@ which

Sﬁﬁéd n@clftltc hentbsas gadet csyst@Myys £6be1A8d 2iq agot B 1ow
ke-o0

peed Furt her godets can be uSed for
Gt by SHELPBRAR nd BEFALTA y Whenateifg SRecking o

el angahgon- andlnghagenﬁswa%trba@h Withdiead spg&dﬁe gootrhe

bun . NCYe i i.spensable in or
oonht PaREREERLYE WS no PR pai enat ket o b1 AL,
f@ghvi@ﬁgianhﬂmQQQM§qW%/aM¥ siche @y edhidhhipgls sesntidrough

AnenFanghefd BAABTLANAL b’ 8Y RSk, COUEAHimee,
directly below the die plate there can be an air

guiescent zone to retard cooling. The cooling air can
be supplied from an air conditioning system by
transverse or radial quenching or be taken by means of

a cooling pipe from the environment by self-aspiration.

After cooling, the filaments are bundled and spin.
finished. This is accomplished using oiler pads to
‘which a spin finish emulsion is supplied by metering
pumps. The spin~finished fibre advantageously passes
through entangling means to improve bundle coherency.
Similarly, handling and safety elements are advisable
before the fibre arrives at the winding assembly and is
wound up there on cylindrical bobbin centres to form
packages. The surface speed of the yafn package is
automatically adjusted and is equal to the winding
speed. The take-off speed of the fibre can be 0.2 to
2.5% higher than the winding speed, owing to the
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account when sel ecting the spin-finishing conditions:

15 spin finishes which lead to very high fibre-fibre
friction frequently inpair entangling in practice. It

is better to have conparatively snooth spin finishes,
which are applied in dilute #outsion (<10%. 20 The

i nconpatibility of the two polynmers is responsijble

f bravResiagt ndvanaHe addi thee fﬁ&rﬁmromwniib%m driven

elgaagetse @i t bel 6gsdd H%n%%tr@aﬁ POy e WBHER Hi®1ishing
glall ymet ri cal Bredon1nant in the yarn

F&ABpott thﬂ??fqagbt 6 Y 8583 ext € ofSUIHe ce
25pepdl yifertHa efl:drfﬁit ogntibe sglsm;@emr eild ereflévred to as the

ggggé?er (g;e%r neasure ferg%%%aﬁalggego Pﬁge Wing

- tpangpdakangen direction and the | ength was neasured

parallel to the vyarn transportation direction. The

.'best conditions were 30 obtained when the m dpoi nt

pBFPRELEldVardiesy ushRgt et i elondolon)aidbngasgsabe at

nﬁhgﬁd twb‘ﬁuﬁir@@“ %ee@.fs partglo%hes BindP8 NMRdiefency is
n@le Cross-section FOMIl@b 35 The effect on
tﬁ@ §5lnF

&SPERERRIBs OF tRE AL et eSO HEFKAEWaPuild
deﬁmnsttaﬁedppeal ghideably. tbntdshi-gaisiks ehrddte may be
a n flbr transn1 S|on elLectr ¢roscop

%E%Fgﬁave s Hﬁw rll-#lke S rggfﬂge |?§é are
pregemredherne th‘ﬁh?e mrdrp@:mom affbter isf tdebéi brkks into
WS caufté vﬁﬁﬁin§é§g0£9n§ 1§ﬁ9 %Fg thghﬁn caﬁgitions:

en

| ength/dianeter ratio was >

tRB&B fEbRiFReEr eRBEh fLRRRd R mtﬁbl%diﬁiihr@ fibre

paEEiteies @Frequed® lvardipiir @haBRbeindPolh exrhction. Tt
the Eﬁ%nnerette or the size 5 distributionis to

o ChnnaRe] SoE e e TR v PRABS ishes,
rﬂhmohlsrenappiledenm dihenet d&eul beoef (<i@) ef f ect
s"lost. The roller action described in the literature
could not 10 be denonstrated with the additive
pehgméncaspetdbhdgity offe Prasewe paysmersnisTheesponsible

eygbuathon PicN CFRSCORiKe XA NAFd ONSoBfmdd P11 form
cross and | on tudlnal sections
elongate particles in the matrix polymer which are

radially symmetrical predominantly in the yarn
transportation direction, immediately upon exit of the
polymer blend from the spinnerette. The length/diameter
ratio 1is preferably >2, where the diameter (d) was
‘measured at right angles to the yarn transportation
direction and the length was measured parallel to the
yarn transportation direction. The best conditions were
obtained when the midpoint particle diameter
(arithmetic midpoint) dso was <400 nm and the fraction
of particles >1 000 nm in a sample cross-section was
below 1%.

The effect on these particles of the spinline extension
ratio was demonstrated analytically. Investigations of
the as-spun fibre by transmission electron microscopy
(TEM) have shown that a fibril-like structure is

present there. The midpoint diameter of the fibrils was
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suggests that the spinline extension tension is
transferred to the additive fibrils as they form and

15 that the polyner matrix undergoes a | owtension
extension. As a consequence, the matrix defornms under
condi tions which result in-adteduction in the
orientation and suppression of spinning-induced
ce§simpFrdaticoke 1abeut séhsiml eThe leagshyAdametest nafio

- 29ft henas f‘l%&li'lsb)’w£§r nedg OnwARE hdde BRLBEesS! n&re not

aracteristics. urt her advant ageous for the :
E‘F’F’E‘%yo& e taﬁf’dr"t‘ﬁi 51 RAET LR #RPsPAVEAEITEN 1n
f ot athbee25 wol yester:s fﬁoﬂﬂa\t@ea élbﬂ\i\l‘l@@éﬁW@t lo@N €NEr @i ze
tivation
cHiBh BRghon: Ra TP rRe-HBisRER> hreh 28,3BF (RS hen
ptbeondvi$@wslty i srgdoissi blie foinshéfadientye fihenl s the
tQsQkidify Qe%g gheogglyester matri x and to take
up an apprecia d°fraction of the spi nni ng tension
whi ch is appli ed. Thus t he desired-capacity increase

f@ﬁet981§§knEbﬁgonpH@Bbrﬁﬁ@dbQnaQﬂbeﬁg@erEQ%re could not -
agove descri bed preferred enbodi ment of the process

© aBEBPEPRGAEEY: fid i ddent 23RV TS oROL ¥MBE eRGFOFEAng to
tbeeh qgiesmﬁed mpennmg Norh®nkya0f:aP@¥nf | HF e nﬁ&:\ﬁd@@lc

ol BORLEL PRl GRSRe, ST Lhdnf Tt Seins
delntsgeses ét:?slad:t extlper Epliadént, espewisldry tension is
féﬂéféf‘ﬂ@&t% u@e add?®ivk0 210 S EXsRerirfd R}s%% and

rocess of the pr esent i nvention, as a co equence

rhftlge iBGed RRILYHREVe POLyASr WHSHTASs obRai AeEempion
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.fé%g@fﬂanf%SE%gquEQGQngéﬁéif'é”éebr &%?gghrség;%ct by

| €s reaks
bthﬁd,aédﬁ@ﬁﬂagéﬁﬂsl?OfM@tsomhaﬁn@;51hMeakhepepnmaaﬁaing

t ORa P cPOLyERIcH! end

It is further advantageous for the efficacy of the
additives according to this invention for the
copolymers to have a flow activation energy of at least
80 kJ/mol, i.e. a higher flow activation energy than
that of the polymer matrix. Under this precondition it
is possible for the additive fibrils to solidify before
the polyester matrix and to take up an appreciable
fraction of the spinning tension which is applied.
Thus, the desired capacity increase for the spinning

plant can be achieved.

The above-described preferred embodiment of the process
according to the present invention is useful for the
high speed spinning not only of POY fibre having a POY
(single) filament linear density of >3 dtex to 20 dtex
or more, but also of PQOY filament linear densities

<3 dtex per filament, especially microfilaments of 0.2
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and preferably less than 0.4 breaks per netric ton of
pol ynmer blend. 15 The synthetic fibre obtai nabl e by
the process according to the invention can be. used

direct in the present form or else further processed

in a conventional manner. 48 a particularly preferred

enbodi ment of the present invention, it is used for
pk@dac? ngtexapee Filaneant 20 Further details concerning

t he production of staple fibres can be taken fromthe
prior art, for ex fromthe prjnted publication
FEhq 0883957 0% %@h@rerw&r e i d R PefePRISSGULRCE

aofuthberadmwdlwdlﬂrixye ppeleneed @amti@ﬁal nentoptaihgble by

SPEEERPIT nVBt{ Bhiehe OPAR. BECHFaFraRPar odetn PAFE. ie
Q@M$Exm¢tlherbdubewlupmnHEWWanbhspmmanrmmkt@mbcéeses
the faurgh_lgaf cRLAGeSShNG eI{tE o%pughé ?feée%hifbhgnqreﬂ\yion, |

exturing process at sSpee

aRQ%? dhﬁ(};}lnﬂo a hlﬂsneaWeﬂﬁnéthhP@h d|t§><t Pare Gibamest are

feedayeed §9kn %r%ﬂﬁﬁgtyféﬂgageaﬁgtbsd%ﬁﬁéﬂ@rthﬁn 0.75
Known as POY - is preferabl%+produced at take- of

SPERYES SPOTSHG AR FO1 R PPt BTRT abl§nds 56T aﬁ*itﬁlgﬁouSlY
anels S0shapr €f € abtyaBS per0Qfed ¢ Ntokhese y@ljﬂr&ef\a‘hﬂend

_ b hysi cal h h
i d EhsEr PRt icgPes” BT D oht BECOKCaRt ' TOW Hogren of

abokynyst dblémdt i on. Useful parameters for
characterizing the yarn are the Dbreaki ng extension,

t he birefringence, the - crystallinity and the

bERE - %YﬁtéﬁF¥%k5§%reTﬁ%tabﬁﬁ9é§tBV bhse®rpeLyAeACkOEfdng

€S OF e NOntént i6n PESSEPE ubBMeRAtiraBti $nC Iﬁﬁéa?tré%gﬁthform
0 an no

ﬁ%#a Erea§|ng extensi on of. not |ess than 85
TOF et A&n “P8098F o PLORESEEY. 15 ThHeCBBY PPN PARAGE- I
I8 3226000utr Ihe graffria)ermadodisndrat weeh @h@30 paledent

0 040 34 LILLX, EGle ol 8O e,

bresidiern alatendisoncoscprefiagabthe berogent 85 amf 160%ple

Conglid & 0Rg narge PRLLLGU! BFdY the prior art, for example

- from the printed publication DE 199 37 727 and the

references cited therein.

In a further particularly preferred embodiment of the
present invention, POYs produced by the process of the
‘present invention are drawn or draw textured. In this
context, the following observations are important for
the further processing of the spun fibre in the draw-
texturing process at high speeds: spun fibre'according
to this invention which is to be used as feed yarn for
draw texturing - and is customarily known as POY - is
preferably produced at take-off speeds =22 500 m/min,
more preferably >3 500 m/min and most preferably
>4 000 m/min. These vyarns have to have a physical
structure which 1is characterized by a specific degree
of orientation and a low degree of crystallization.
Useful parameters for characterizing the yarn are the

breaking extension, the birefringence, the
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10 favourabl e when the POY breaking extension is

between 109 and 146% the POY breaking tenacity is
concurrently at least 22 cNtex and the Uster val ue

is not nore than 0.7% 15 Synthetic POYs obtai nabl e

in this manner are particul®ly suitable for further
processing in a draw ng or drawtexturing operation.
TREYREABAINGFY br8REn eABS w PPIAoREENUE SPaibkagewer The

| polhestertbgsed PHOGORMSIFNGIRRRY AdALdiE to the present
drawtexturi,ng i.s effected at. 20 different s

R o & A e e Bl (4o e qaxconggon of
nimtnlasd prhefne red® yamrd 9n66 ﬂ‘bﬁﬂeﬂ tbelmglmdfofothe POY.

neat densit f| I a S, &2 dt
(FhiSporingly SEAImped TH o dhened SHE iast Foence
|¥-$Ie@IEtd@ﬁ§I td.d:3( f amdl OI Dﬁéar tdimwsq:lt}ys)tadﬂmﬂxy 25spéress:

f n re ef I e et ween
R R A A AP e Blac g Dol YT Least

alV afl Agedus T tﬁ@éfsebﬁﬁﬁééﬂgdeﬁ%’ﬁ?@ﬁl%@@nd-sesG’é@f@lﬂa@ly

fl@étﬁé@lﬁOfBba”%@foﬁ bedyeen Qoddienénd. 18ra8t epalfiiRdiarly .
near ef%”w%/] per. fllamezrg)FT gSQ The draw ratios to be
r

Y3yE PO BpecPrrading: S HARG 1185 bgtyeen
21@9 553%1ha%pngha POprmahkiﬁbyteh@Wﬁﬂ@gﬁ%eddhcurrently

orjpe 08, p abl y .bej ng..subjected to w rati
Ft TR Atk or e EER "o "PhRouStaRG%oTle 35 DfonoRe, than
d@a%%texturlng, the draw ratio is influenced by
tension surging as a function of the processing

eed. It is therefore particularly preferable to

Bhettaw ritY¥Ds RPWEANE f orffll athisg mpnmpr  are
rpd+oi cubar OMsu 4151 &1 Nforr bFWREREr SpWotessing 1n a

UBELRE SLIN SRS D B g ConStal, Detteen oo
potyker eh@svivsiddsi tyntabies tbheve albeeaf irhethel tfturther
Vb SEOSL L M PT o &2 CLBR! YIRE &Qa&bgexturing is effected at
different speeds depending on filament linear density,
speeds 2750 m/min and pfeferably =900 m/min being used
for normal 1linear density filaments 22 dtex per
filament (final 1linear density). Microfilaments and
fine linear densities (final linear density) <2 dtex
per filament are preferably processed at speeds between
400 and 750 m/min,. The ©process is particularly
advantageous for these linear densities and especially
for microfilaments between 0.15 and 1.10 dtex (final

linear density) per filament.

The draw ratios to be employed for the POYs specified
are between 1.35 and 2.2, POYs'having a comparatively
low degree of orientation preferably being subjected to
draw ratios at the upper end of the range, and vice
versa. In draw texturing, the draw ratio is influenced
by tension surging as a function of the processing
speed. It is therefore particularly preferable to

employ draw ratios as per the formula: | '
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melt viscosity of the matrix polyner may preferably be
inthe range from1l:1 to 10:1. The anount of copol yner
15 added to the matrix polyner nmay be for exanple at
| east 0.05% by wei ght (based on the polynmer) and at
nost an anbunt M M being Il ven by the formula M=
1600 v( m-_")--0.8 [%b meiggt]. 20 Preferably, the
matri x pol YW ik igdded to i%, 1w afim/mhmunt »f at
| east 0.05% by wei ght, an el ongation- enhanci ng agent
whi ch shall be anorphous and substantially insoluble
i W8R8 matrix polymer. In 25 essence, the two pol yners
are not conpatible with each other and formtwo
phases_whi,ch cgg e distiqguished under the

?

¥ cr 0sSopBt A HRESEFORYAT | A A M Bgent

advant ageously al so has a glass transition tenperature
(det er i ned %?%% ' 1 ' eating rate) of

3% nmore t a%g%% anggégﬁ?%%rgg% a%?#cgl$@'processible.

The nelt viscosity of the elongation-enhancing agent
CENoRGa 108N han SRy Agdvel/hdetik SolphdP® Of its melt

vi scosity (neasured at an oscillation rate of 2.4 Hz
BisrasitY a2 PRrat ure which is equal to the nelting
tenperature of the matrix polynmer plus 34.0C (290C

for polyethyle t erepht hal at e 0 trapol agtion to
P PR ors Phie: ReTRorisoPechy: B} el ROBRdoTer tosfhe
poeyheriéehentyeasurdsd umderix dentymat wmepdiptriedespbily be
bfﬁ“@ﬁ@ }éﬁg@n%rﬁﬁ3&:ﬂf£&tf@!%wﬂfﬂé’ahBﬁnEEb% copolymer
viscosity of the elongation-enhancing agent i's at

| 2@ded FhetBanBahsisr PplemeraBry Regher cramplisattofleast

t eo5s peky ertight Quddadn ehf tabepl veritr)beardehhevedst an
h the chpice of a specificC viscosity range for
¢ HBOURF oMo ol DR RAHERES AP RGEHE LPThFBUGh t he choi e
of a specific viscosity ratio of elongation-enhancing
agent[ gnd thix pol ymer, for e;anple pol yester. 10
Cnt$2{i€ﬁgvv gﬁngMlS%tlé% bgkeeighpbssible to

m ni

Pfeferably, the matrix polymer has added to it, in an
amount of at least 0.05% by weight, an elongation¥
enhancing agent which shall be amorphous and
substantially insoluble in the matrix polymer. In
essence, the two pceclymers are not compatible with each
other and form two phases which can be distinguished
under the microscope. The elongation-enhancing agent
advantageously also has a glass transition temperature
(determined by DSC using a 10°C/min heating rate) of

more than 90°C and is thermoplastically processible.

The melt viscosity of the elongation-enhancing agent
can be chosen in such a way that the ratio of its melt
viscosity (measured at an oscillation rate of 2.4 Hz
and at a temperature which is egqgual to the melting
temperature of the matrix polymer plus 34.0°C (290°C
for polyethylene terephthalate)) on extrapolation to

the time zero to the melt visceosity of the matrix
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the anmbunt of additive added. As a result, the
econom ¢ efficiency of the process becones
particularly high and particularly favourable
processi ng properties are 15 achieved. The
particularly preferred visctoslity ratio for the use of
ol ynmer blends to produce synthetic filanment yarns is

aFE) ¥ehe (FREGe TMHATH SheUnPesr ddand igadeneondbtiors) is
floorousabl eltor tha bligndi.ng ©f tdhePO! YOIBHS, 20nOW R@ 1+

he h th dd tive
oo merit et M "EL ¥Rt EPe PRk el ASeRE" TS B¥% Least
vilsg osiame r alsi ook n pieefdddivley f dnﬁﬁ_m}mg: reghﬁntﬁﬁéd‘@r dfhe the
innerette die.
2‘%& %E%%% gp 689? glggl)ljlréa%eélveﬁg osi fE/praet |%etéjc%Y%‘?7e§h§°u9h
pere i cthekdy raf r ow paradidlie sivie ddissttni bukinge f diort héhe
Al g 61 - diiea ROI P S B ERIA Xe iRl oMb DAL %fic%f of a

t he VISCOSIty ratio w | ow acti t1ion energ
FREGHCS yVﬁBF%S%Fl&n k4P o3t p@lyrég@uozlﬁ@m@@@mg 3@gent

Gthdk Hamt )x poleymdmy ef dhark fih kel /gy and Lr ef er abl y
nore than 100 kJ/ nol, gives the reqU|S|te fibril
structure for the additive in the as- spun fibre. The

Mgl myll zes s vi&amﬁiﬁywmatﬂmmrmaheeltoppaseﬂlaﬁtb minimize
A SBT3 2 90! Sad0RS 0L 021 120, PE TS LLBLbhnsc

35 structure I n € as-spun |bre Tﬁe
p%frftltfcﬂi@cﬁslQ%stlﬁ%rprchfée%1@dbecmeepopgn’excalerhpohugm and

1513@9“ atrgk, Bef <€ m
SQ%%{SH [ e‘icg &,ﬁgr egLse we%gﬁ]@%g%jli% pglt%i (ﬁ e SI ze are

oF PesBartigylaplyr RrAfgrrethe Viaaosisy neptio

\nica:cos;hby m%et heef ©|0Q@7g@trl O?iiﬁ?gnC%@gp@gﬂﬁtcet OsﬁzliiEhetlc
i glveen an articul ar
pre erenc S g|%%na P8%a tP&tl@QﬁetWR}%EIY 1ftefature
\mmﬁue@ st welmvuralaendfob. S5tHe Unllefidihgseof two
I,Qns, the average particle size of the additive
pol yner can be 220-350 nm for exanple. The anmount of
copol yner added to the polyester is at

Owing to the high flow activation energy of the
additive polymers there is a dramatic increase in the
viscosity ratio in the fibre-forming region after the
polymer blend has exited from the spinnerette die. The
choice of a favourable viscosity ratio achieves a
particularly narrow particle size distribution for the
additive in the polyester matrix and combination of the
viscosity ratio with a flow activation energy of
distinctly more than that of polyester (PET about
60 kJ/mol), i.e. more than 80 kJ/mol and preferably
more than 100 kJ/mol, gives the requisite fibril
structure for the additive in the as-spun fibre. The
high glass transition temperature compared with
polyester ensures a rapid consolidation of this fibril
structure in the as-spun fibre. The maximum particle
sizes for the additive polymer are about 1 000 nm
immediately upon emergence from the spinnerette die,

whereas the midpoint particle size is 400 nm or less.
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10 | east 0.05% by weight in general. There are many
applications where it is sufficient to add | ess than
1.5% and in the case of take-off speeds above 3 500
and up to 6 000 mMmn or higher even often | ess than
1.0% which is an appreciabt® tost advantage. 15
ﬁgou ts oiﬁsel ongﬂetl on- enhanci ng agent added The
?ﬁﬁ Bhunt el’'Hg:R i off enAgAEI ng eparito b@f the
adﬁeﬂga’eiaﬁJriﬁfﬁh&@ciﬂﬂ@t afl_:fertﬂ‘letﬂSat théMméwﬁ i ol edlzois
equ un re ca |ne
byge;?%egnfgl I%O %ﬁEratP&gt&cPEﬁa.%?%retw 1s given
spP naAi rﬂgat:tcakefof‘h‘hespeebltvmwk:esltmsmbetm%e& Ejg ’rgyl and
ighi]. nou t.o be added i
}Aﬁegr%nge rom ?h% C%é&%gkg Rﬁéor SR n&artlde
speERls Ca?etbﬁusaddBDW%y pPodeimgin aznd 2095% My~ gt , for
resprsiévely. 30 To obtain a particularly good

- econom c efficiency, the wupper |limt for the

el ongati on-enhanci ng agent to be added can be defined
fTite t akeuatf cﬁpeedpopf/maﬁr eldaléatn to? QHQ '}Hdllgiééﬂ%xt e{§B at

ugnt wher :
\%e?aa i (ﬁ Olgx n gﬁ“tf oreruI z?e\ﬁt?l’fa& pr 3@1‘?&@ aé‘éfe many
@mmﬁl¢amﬁpm$twbene03399&5 smi¥icdrthtl. 92%ak) WBeght than

f e f t Q.m e
LT DY SRe0as g of Plelqrs aBaraP nabPKe J5500 and
MR UFP 6f0890ﬁémno@rem4nsamge\@emft@ blaeasidetianol 0%

el dFRt TS XarP P il ab 1Y eé@gtatadﬁrmag[eess than a
guantity N, but preferably not | ess than 0.05% by

wei ght, where N.=1 v m1l. 14 [ %by weight ] . 3510
Aoyt - arf 't_eallcmgﬁtficap@ﬂfam:fir@ 2Hferdto AR Mmin the
m ni mum

The maximum amount of elongation-enhancing agent to be
added relative to that of the matrix polymer is for
example equal to an amount M, where M can be defined by

the following formula as a function of the spinning

“take-off speed v:

' 1 m
M=|——y|—i=0 2 i .
[1600 V[nﬁnJ 8} [% by weight]

_Maximum amounts to be added in the range from 3 500 to

6 000 m/min for spinning speeds are thus 1.3%% Dby
weight and 2.95% by weight, respectively.

To obtain a particularly good economic efficiency, the

upper limit for the elongation-enhancing agent to be

. added can be defined for take-off speeds of more than

2 900 m/min in terms of a quantity M, where

. 1 m
M o= | v[ 2= |-173| (% by weignt].
[1650 v(min) ] 1é by weight]

This formula would produce add quantities between 0.39%
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anmount woul d thus be between 0.057% and 0. 57% by

wei ght. 15 When the aforenmentioned preferred viscosity
ratio of additive polyner to polyester is conplied
with, the amount of el ongation-enhancing agent to be
added relative to that of-tHh® +mtrix polymer, which

can be a polyester for exanple, is preferably equa

tangd 20 Pranbit weR ghtheferP spiPmilng Ospeedy wei ght 500 to
byt opet nlgss. than 0.05% by wei ght, and where P* = 1 v
m_ 1.45 by weight]. 2270 mn 25 for take-off speeds

of nore than 3 900 mimin. In this preferred case, the

appent kel enPalsipeRdsenfa8Cine AJeRbnt 04 bR @AFARL €AN the -
t hus bE b?t en 0,07% bé wei, ght and 0.39%)b§pﬁglght

t BFOUPF nRf nGTEPEaG©Br ©P387S 188020816 660PR ARSITHEs he
fomatuiae podymexr prs norpferabrsy hot Spiswmitigan speegmmifity
ahov Nt b 1 00 in.. 35 The matrix
87 vEaP BECrEF Ty B olibncthalt (050 Tl el Ay heEe
preferably - 5 4 - thernoplastically processible

pol yest grs, gughyas Bf | yet hyl ene t erepht hal ate (PET),
pBl e Sggfnﬁi—naﬁhth t e[ % poy ywe byt bne

terep at ¢™Bél ybut ¥l ene terephthal ate. These are
nostly honopol ynmers. However, 5 it is also possible.

tQ us opol.yners qf these ol yesters havi.ng .

( Fats Fafenpthpepgednont 15208 5Pof C00sFumry the minimun

canouotergouidr exawpllee dilsttwdeane PIGEH , and 0.57% by

t&%féﬂﬁlene gl ycol, 1,4-cycl ohexanedi net hanol , -

pol'yet hyl ene gl ycol, isophthalic acid and/or adipic

10 acid. The polyners nmay additionally include

agdéh| Ahea08RbSemefYEBn8d Gt SIS $LRRLLEZY Sratio of

optical brighteners and delustrants. The_pol yester
JAEFLBE cAHAME L §Ral POUECEFREL il6h CABPLABAe WHeh the

Oalddaby weEghtdl dfgdviamchemaneamponesient i . €0 fBE  added

'e%gfgkfvgokxf%ﬂg I%%wtﬁg”ﬁgkrf§ugblymer, which can be a

polyester for example, 1is preferably equal to a

*

quantity P, where P = P + 0.2% by weight, but not less
than 0.05% by weight, and where '

* 1 m
P = . —1.45 $ b ight].
[2270 V( } } [ y weight]

for take-off speeds of more than 3 900 m/min.

In this preferred case, the amount of elongation-
enhancing agent to be added can thus be between 0.07%
by weight and 0.39% by weight for spinning speeds of
3 900 to 6 000 m/min.

These formulae can in principle also for spinning

speeds of above 6 000 m/min to about 12 000 m/min.

The matrix polymer

Useful fibre-forming matrix polymers are preferably
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be ac |eve

“as trinmellitic acid, pyronellitic acid, or tri- to

hexaval ent al cohols, such as trinethyl ol propane,

pentaerythritol, dipentaerythritol, glycerol or 20

cor respondi ng hydroxy aci ds. NIX|ng oper ati ons and

shear rates The m xi ng of th& et ongati on-enhanci ng

gent Mﬁih he _ 25 matrix pol yner K be effected by
BFFTERIAs 4C3blY d RFIRSTHEE x poLyREESERI ps uch heas

epdlyudenyiehet ustagepﬂtﬁﬁﬁaﬁenlxefPET ravi mhileGhylene

R EhLRRLe 8 N S ey e SRR M. J‘p%e 2ot ylene

'ih?eephbhalmt© tmbeaelmnﬁrmmwmbﬁ hbroBOlpRAEFEX However,

PoLy et | S1BRIOIERRAN i LY T DULL 0680 (RUDSCINEN! Yoo

Xing in the eX T ud&y by
oPO%r%ﬁ%r@rh@yh@gn 8 mneetdon Advam ayeorlsdyt A5 mol$ of
d@uéﬂ@ﬂaﬁ?ftddﬂdidﬁégéw b%ﬁ'onek§m§fé 5rgéﬁyﬂkﬁ% lycol,

ecific.choice of mxer and duration

PEFEF Y M et bIEEAls conve;le&w@@@ﬁxa@e@du@tthanol

apslyetiplere | igiesedo, thisdgiind dual SAINIRG /or  adipic

p03|é|ons and spinnerette dies. Mxers having a shear
rate®of 16 to 128 sect and a ni xer residence tine of
at least 8 sec will be found advantageous. The

K&EQUBB%QﬁﬁrS5ﬁa¥dence%%06gf%¢ 13&1%&9 taﬁ'gégﬁﬂagﬁgts,

ower e res I N secC
r%#@é 39 ofpBbY$6s, 255801 hhdeps ef epabtylu bribbtearge and

fdoTa S0 10 608ne5 SHEgEstale n&a?y h%ﬁ%odeébﬁl@&’u?S & h%mall

'Sﬁgerf10|al shear Trate (s-!)_tinmes the m xer

T8t f&@Foquﬁélﬁ&aé-cﬂa?acgéfl§?F§hﬁéréﬁét§¢aﬁﬁher

tmnpcyrmuﬁ ni xeer . fofoexauﬂazgrpswfhueeﬁonépra@iagpl Quch

bout f h t |
2 & ARk atthe, "Bt IR TR ) SR s R ss g to

thexawsliqdnce aliondiols,(s) sashper a5 t tzifethylolpropane,
pentaerythritel, dipentaerythritol, glycerol or
corresponding hydroxy acids.

Mixing operations and shear rates

The mixing of the elongation-enhancing agent with the
matrix polymer may be effected by addition as a solid

- to the matrix polymer chips in the extruder inlet using

a chips mixer or gravimetric metering or alternatively
by melting the additive polymer, metering by means of a
gear pump and injection into the melt stream of the
matrix polymer. A homogeneous distribution can
subsequently be achieved by mixing in the extruder

and/or by means of static or dynamic mixers.

- Advantageously, a defined particle distribution is set

through a specific choice of mixer and duration of
mixing before the melt blend is conveyed through
product distribution lines to the individual spinning
positions and spinnerette dies. Mixers having a shear
rate of 16 to 128 sec™ and a mixer residence time of at

least 8 sec will be found advantageous. The product of
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E S 60 where F = polymer punp rate (g/mn) 20 V2 =
internal volune of enpty tube (cnB) R = enpty-tube

di aneter (mm) 25 s = enpty-volune fraction (0.84 to

0.88 for Sulzer SMX types) S = nom nal density of
polymer blend in nelt (abou$51:2 g/cnB) 30

Tenper at ur es BQt only the mxing of the two .
céhpdiedtiadutsal senchethguBhs8§liemowsysi npf n§hef naaddence

6 “?ﬁ@a%ﬁhéir%?‘é';;%Eé?seﬁﬁ”%a%?:rér‘?ggg?tréshéaﬁ@t€<8'n¥€$ r

synthetlc filaments The productlon of synthetic

nt fron1t tr y nd
P BRGEL I eI RS agErcr Byl 1 on.eneRHBSRERRLAY Apar
taReeoffS §bee‘@sne5>2tm0 mtmen |:@cﬁ:qm,ef ¢habl yixer factor

% I|s 'S flttggﬂin accor éﬁgggﬁlggﬁ ?ﬁggs fTQﬁxer

pFPérSa Feﬁhﬁﬂxfﬁwpéﬁ méQFs expapde | ¢dse fhaater hﬁﬂﬁhPUt
(steel TRanduperrexagp! SheatOrdhe Foid e NQIIU®RIG by
after shearing and filtration in the die pack, is
forced through the capillaries in the die plate.

There foll0dwF algoqtlng zone in which the nelt
t%rea S sarme cqpl'€d by cooling air to below their
softening tenperature to avoid sticking or 15 jamm ng
on the downstreamt hread guide The configuration of

t BRqCoRLI PQsEQQﬁcéSti‘x‘Ré % efrovided a
honogeneous air strean1 pas§%s through the
fllanent bundl e unlforn1y is ensured. For instance,
d%rec y Bel ow the die plate there can be an air 20

qui esyent .goge to retard cooling. The cooling air can

- peliyger (bhengeks gonerrl Ine qarric@d ovhngt from 25)0 to

where

F = polymer pump rate {(g/min)

V, = internal volume of empty tube (cm®)

R = empty-tube diameter (mm)

€ = empty-volume fraction (0.84 to 0.88 for Sulzer
SMX types)

K = nominal density of polymer blend in melt

(about 1.2 g/cm®)

Temperatures

Not only the mixing of the two components but also the
subsequent spinning of the polymer blend is generally
carried out at temperatures (which depend on the matrix

polymer) in the range from 220 to 320°C.
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be supplied froman air conditioning system by
transverse or radial quenching or be taken by neans of
a cooling pipe fromthe environnent by
self-aspiration. 25 After cooling, the filaments are
bundl ed and spin finished: J&is is acconplished using
oi ler pads to_ which a spin finish emulsion is
sEpprAregipy At eyrhbetpanpslameetspin-fini shed thread

a@ﬁ@”&ﬁﬂﬁﬁ%ﬁﬁbd”@@e§yn§ﬁé9ﬂ9hfﬂﬂéﬁéﬂﬂémkﬂ@@n§hgonmtrlx
nprove bundl e coherency. 30 Sim/larly, handling and

sBP%Weél et $hfr e e&@@%&&%*@@@ﬁaﬁénﬂh e3§ehFe Oy high-
aspbeds spihhena ndidg taskeeddlsy apdebs n@us@lo UmnArbes € is
on C§|i2§ i cal bobbgn,ge tres.to form ckages. The .
SrPEeEatikcasPoPRATsERT pacehge RORBRtOREE oo SR L0
ampassedTaadfﬁitequabck01shénmtmm|ny FecepelchceThd th the
{ RSl praRas il Lhenl gt - Zndfor 2180001 i¥ter
mnndln raversSing
n@@éhﬁnﬂséﬁe@héamdbf@r QE@m@hQ)ly, driven godets can
be used downstream of the spin finishing step and
ugstrean1of the wi nding step. The surface - 57 _speed
hephgodLpBt PGOUBEL sP4EBAY i & F@frersrhéﬁrtlélga@’lqwélltratlon
t ake-toff @xeegacfprnberfog@éa scieddudie Heedchehn1deaweRd in

| E | h . .
o BRGSrE1a SR o T ER £OLTWY,| Bh Bhctdfity qdn which
gbbd meld] etbobadenayrd scoohdidsfansabbiing aridertbvhatelow
atﬁggg p%%‘f%% n "cteﬁa‘gae&%%redm@@edasgﬁﬁ dg%l& ing or

t ensi on t achi eved
Ba@ﬁiﬁﬁgllﬁﬁ noHB@ aréofosﬁéﬁémredtmﬁeﬁﬁls guide. The

ceaﬁeggugauaﬁl Sof S tHe beckhaker i Bbfe 39§0%t WRet tical,
electlng th@wnrln finishing conditions: sp
TPRPERSEd A ORTRSERCH Y Gy T BRERT bPBLENLPES eS| ditirsmah

' fthquémﬂhmenﬂphundéetangﬁbmglynlar@mbmaed | For Snstance,

b I t fi h 15,
oA ERBELD TR LAY Sl Yy SO BB LA S an
iﬁu?@ﬁpaenbu Izpny ¢fo thetave pobydibgs iThe esmhsm@l eir can
for theaskd hatrdihe 2 ﬁd' ise POLY, 1%:\[,6#1? Egbtem by

el ongat e partlcles In the matrix poly

- trafsverse or radial gquenching or be taken by means of

a cooling pipe from the environment by self-aspiration.

After cooling, the filaments are bundled and spin
finished. This is accomplished using oiler pads to
which a spin finish emulsion is supplied by metering
pumps. The spin-finished thread advantageously passes

through entangling means to improve bundle coherency.

- Similarly, handling and safety elements are advisable

before the fibre arrives at the winding assembly and is
wound up there on cyiindrical bobbin centres to form
packages. The surface speed of the yarn package is
automatically adjusted and 1is equal to the winding
speed. The take-off speed of the fibre can be 0.2 to
2.5% higher than the winding speed, owing to the
traversing movement of the fibre. Optionally, driven
godets can be used downstream of the spin finishing

step and upstream of the winding step. The surface
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‘el‘ongat | on- enhanci ng agen

20 radially symetrical predom nantly in the yarn

transportation direction, inmmediately upon exit of the

pol ynmer blend fromthe spinnerette. The

| ength/ di ameter ratio is preferably >2. The best

conditions were obtained wheh the midpoint. particle

di aneter 25 (arjthnetic m dpoint) d50 was <400 nm and

t eSefalfi e of il t PRfRS SYSHOD Am inPliemkathi e as the

CtoBs-SELt bpBedas Fubehew Podethe ff asd @Pe8ih€se drawing

particles.of the spinline extension 30 ratio was

dehohs ?%i%%‘analytically. I nvesti gations of the

as-spun fibre by transm ssion electron m croscopy .

( S t Laride1i structure is

g%%%ﬁ¥g¥ﬁ%rgg' héngbé agégméiﬁﬁigi¥#’Fﬁgiﬁﬁn??%n%%sat

eBighat etlndbinge als®eeds0 nnooPhe |ewndle di andtearenrcat i ois

3tn@f spdesdbbLi | spwasr380. VHgp thSSOBHbrFL‘iék 48 Nhitd
or I 00 rge in

forne when the additive particlesS are

df ine?er dporPedti ends oftenEospiahatansionr threadsz@ay be.
diSHifédbed | ONAI Shig® NQAmBY Ordf V@ﬂl@éhx%ﬁiﬁ@e £888s are
when - Qi .thghyiscosit¥_gatio %s,insuf i cient %hen_
thedUherds HBi APISF fERST iYLt THhR 181 I BeiFaken into
descoued whent heeléteing uttdecosthinrbini Shiwy  conditions:
d st ed Wt hg t Ly, s ) 1 zed : iy

! _ffﬁléh ik Ih'E&gftfhe%%&géeﬁfgpnvgﬁ & fibre
Thel ek afreauenthycrigaetid cenkanyhdngons ofré¢chbies. It
C{19SBe@Bdr! ARl Ak NabrpQehiteRe15UGIRT T 183 nt B8 nishes,
spi nl.ine extensjon tensjon is transferred(}o the 10
SR EF S i R et HEA Y BRHE 1 at (SHE Jpol yner |

matri x undergoes a | owtension extension. As a

. th ' f d diti whi
CHNBEINERREay LRELIBLTLE G500, W0R0 200 1 002 oh o

sippr eégsd orfagft sgihati ng-Hendweled tdvest glolliymetri owillt iferm

(IR Pl st by Prara ik (HAGe uhich are
cradiller i stSeetisnalact iRrpdaH nemdrlgy 200t ithe  yarn
firdioadmaiiao@ossct Pbn | henBbhl 686Y yOluddRe exit of the
polymer blend from the spinnerette. The length/diameter
ratio is preferably >2. The best conditions were
obtained when the midpoint . particle diameterx
{arithmetic midpoint) ds; was <400 nm and the fraction
of particles >1 000 nm in a sample cross-section was

below 1%.

The effect on these particles of the spinline extension

‘ratio was demonstrated analytically. Investigations of

the as-spun fibre by transmission electron microscopy
{TEM}) have shown that a fibril-like structure is
present there. The average diameter of the fibrils was
estimated to be about 40 nm. The length/diameter ratio
of the fibrils was >50. When these fibrils are not
formed or when the additive particles are too large in
diameter upon exit fronl the spinnerette or the size

distribution is too non-uniform, which 1s the case when
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el ongati on- enhanci ng agents according to this

invention for the copolyners to have a flow

activation energy of at least 80 kJ/nmol, i.e. a

hi gher flow activation ene;gy than that of the

pol ymer matrix. Under this precondition it is

possible for the additive fibrils to solidify before

t He® pol ettt r TR tdRd t 65t aken et B ieibpr ecitdsive  the

fracéfoniel &he=spi ndi ngsit ensi on which is applied.

Thus, the desired capacity increase for the spinning

pl ant can be achi eved. 30 Spun fibre structure Spun

fTihe ersliect aceidos dssenibatlll yndenel dpedrbnurbecould not
wdo ath sp ere The Ie h

d¢g &%mé§ggﬁ%€§§ne Véggarlg thrgbgﬁ%?ﬁ splﬁl %g& §ed

t%k@n@atl@,@e@x@lhammm cgsgrtof ofinnbli¢ f imtkgsolty nénvention.

T C v AldiOror ObePr 1 ¥8b080B! cC @%aefm ind 2k Olfipre

speeds of at |eas mh are | engt about

360°HEn PR et@BPytudinal povectiong nﬁug@e82$oothﬁit the

Tmnm@@esax@éngb@npr e88BE ohNVeant | ofr £xé eoesed heto  the
%ﬂ fﬁi)gﬁape co ared th co ventlonal _
R doRS neeRT ngh o t RBYY | T Afenth SshPER YT

wmattmmrvwmd@tgbegh speaww4temﬂmmuessedenghenchange a

i in p I e dr assunes

£§$%%§€i%ﬁg%h ?Egeﬁggflg ?ﬂ§¥ﬁﬂ% g%%%v%ﬁ Pohartpoyiich

plf%mlbféd dn 3 200 Irﬂdﬁcrtlorﬂ'helptr oc’elss oforimntmteisent and
& 8 bi$ H§e%$1ﬁﬁghgtaﬁdu@d31é¥¥¥¥gfﬁﬂ%HHthnoft is

-onI of POY fi bre havin (si ngl

PlrensPt y 4d49S3t B?eﬁf(fc?ozo By et Po PSR Pddament

aichJQnathchO\érfd Imrette |pmears densidlias erides .
especially mcrofilaments of 0.2 to 2.0 dtex per
filament. Further processing or uses of synthetic
fRXgw adtifatisymtdnsitigy fi bre can be further processed
in a draw texturing operation at high speeds.

Synthetic fibre as per this -invention for use as a
d iar Rurbhedr agivantageous for the efficacy of the

elongation-enhancing agents according to this invention
for the copolymers to have a flow activation energy of
at least 80 kJ/mol, i.e. a higher flow activation
energy than that of the polymer matrix. Under this
precondition it is poséible for the additive fibrils to
solidify before the polyester matrix and to take up an
appreciable fraction of the spinning tension which is
applied. Thus, the desired capacity increase for the
spinning plant can be achieved. '

Spun fibre structure

Spun fibre structure is essentially developed in the

_ drawdown zone beneath the spinnerette die. The length

of the drawdown zone is varied through the spinline
take-off speed in the case of unmodified polymer.
Typical values for pre-yarns at conventional take-off
speeds of at least 2 500 m/min are lengths of about
300 mm, preferably - for POY - 2250 mm to <700 mm. The

process of the present invention extends the drawdown
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texturing - usually known as POYs is produced at 20
take-of f speeds > 2 500 mmn, preferably >3 500 mMmn
and nore preferably >4 000 nimn. These yarns shal

have a physical structure which conprises a specific
degree of orientation and a $9w degree of
crystallization. Useful paraneters for characterizing
250DResECTRBIRT t Mé§har eony ekt bxt@igndng- The sudden

bheekih ge@z:e,thecr f&qa}nlehetst Yuideh baid - eBEe§béunkawe ‘high

A sui tabl.e %#eﬁﬂi for exang have

bPBERFRg 1&xt ﬁﬁ?s ghah™8 @@aﬁ@lﬁﬁ9qﬁn%96ed

t hﬁﬁn@;S(ﬁ%ef @Tra%ﬂmeﬂS-pﬁﬂiémészié? (fo??illéa_hﬁhb@m 1@f fequal
[ t he_bi nce

P80 AR ok PhERRE A oY) *HRE D80Tt AR dre e IR,

is preferably less than 20% and the. breaking.

t?ﬂé‘?g teésa%\fa%ﬁege[gf@ n@%wﬁémﬁ hap az,g Gl %-r o he
Mor e era e extension 1S bet
ahagtneé%ee@r Sﬁéf@éi}ﬁ mtyé:trﬂw erfe BBY t Eilephit halvang a POY

(R’Eﬁgnélpr ¢iflahef¥amRiRa CRRGidiltgNSHAres @skki el 2l Wtex
ourabl e when_the b eaklngagxten5|on of PET as- spun

Phr &9%E pREheldSPoPantC 469 amed tor i@y deBRAEEEy <3
latak t kepeate 1lyneinebofidsmeritan o2 €N tex 2a0ddith& per
ﬁgmgakue is not nore than 0.7% -- 60 Draw
t 8% urrng” may be done at different speeds dependlng
on filament |inear density, speeds > 750 mmn and

pratenal! isracggglmgnw DEéngf'S@n’Eﬂét{‘Srfﬂr)] a+| near 5

density filanments > 2 dtex per filanent ( i near
density). Mcrofilanments and fine final |inear

d?ﬁélEyﬁﬁhé21dtﬁlb@ércﬁh|ﬁﬁeﬁhr%h%rpﬁgﬁ%éﬁggﬁ in a draw-
ssed at s %eds bet 400 an 7? QE fh

CFOREaEtng Chathreanaty Silanthyedus FARCERELE fipes as

dpem ttileiss 1ﬁ)naadtﬂ:specﬁ<a‘ | wsei caof ial afeed s yla&tnweénr draw

%gtégg ghgil f'ﬁﬁ% A M arPS?QS|ty %ﬁoduced at

draw rdtios 10 be e oyed
a‘éagﬁuﬁfﬁ medﬁpeéﬁfﬁ%@l m/@lpfrfefﬁra%yabblf’w@eiﬁ S0@5r/min

ARAA2 Rord | Yre f3-SHAV) ngﬁo@@”&%@h‘ vebyoLbow degree {11
orientation preferably being su Lected to draw ratios

apayﬁeehpagy31cal structure “which comprises a spec1f1c
degree of orientation and a low degree of
crystallization. Useful parameters for characterizing
these properties are breaking extension, birefringence,
crystallinity and Dboil-off shrinkage. A suitable
polymer blend may for example have a breaking extension
of not less than 85% and not more than 180% for PET as-
spun fibre (POY). The boil-off shrinkage is preferably
32-69%, the birefringence is usually between 0.030 and
0.075, the crystallinity is preferably less than 20%
and the breaking tenacity is advantageously not less
than 17 cN/tex. More preferably, the breaking extension
is between 85 and 160% for as-spun polyethylene
terephthalate (PET) fibre for example. Conditions are
particularly favourable when the breaking extension of
PET as-spun fibre is between 109 and 146%, the breaking
tenacity is at the same time not less than 22 cN/tex

and the Uster value is not more than 0.7%.
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end of the range, and vice versa. In draw texturing,
the draw ratio is influenced by tension surging as a
function of the processing speed. It is therefore 20
particularly preferable to enploy draw rati os as per
the fornula: Drawratio =5 6004 wnimn) + b 25
where drawtexturing speed in mnmn a constant between
1.15 and 1.50. 30 Reduction of high-boiling

dBEQWPOLickic QR 1 RGO U 5 V!Ssn e el ongat h9RrardhRY speeds
agents are usegé nalar i ndustrial scale, the

fOPRBRFHRI 0P hE JhaBERE f neaécéﬁﬁééltmroﬁp@re&cma@q &/zpin
pa@@lpﬁeﬁ?rmbly a?OOhm/&inOQEQQQﬁyﬂgi?ffMg'ﬂbkh@l linear
i r odu MONOMEr S | oi
dgégﬁggilﬁaghngr%EUCTé ﬁ%f lf%ﬁﬁﬁéﬁ ol §§13¢L linear
s@pemsl g t hr digdr ¢ Nck sesws br oskrem efficdss antf:lpmir er linear
e
Mé&&’éﬂﬂléga&é‘c&ﬁé% @bﬁesfﬁg@gggf 1oL gfefy(f%w Ressed

deconposition
tdle é@ﬁﬁﬂ@en‘?e’%\‘ﬁ@emeé@ot oamcrirpaﬁrOrrernfrgmt héﬂh@ @m@ess is

deppsi &1 aBYy f JdR0R JRIAls s¥bhacegeks tf%heé%”'ﬁ@ﬂgltles

h ve to be Tenoved again therefrom

em and
6%H%S|?%P§ﬁﬁﬁ o P CTefiidRareetse REFE§SANd0 515 and 1.10
conégx i bEdeal oliroea it Méhéitby)e peel BT Dkggnends. This
conprom ses process consistency and fibre quality.
Hi gh-boiling deconposition products reduce filter
| Thees drepi medrists etdi es ampll spedinéoet teheni pe-spohesibre
aé}ge@ff‘f@dtg%eygﬁ Jfé’E f}? %%'t%' g 9p§i§ ation. ZTEe ¥pre

I n"venti on accor obj ec to conir
tMRVLiRPr ndit i @ﬁm@ﬁrﬁfﬁgﬁﬁl&é’ | |]er*’ defé%gﬁa@@u t P&n mr@m;ta@mn

Tﬁ&éféiﬁﬁiﬁ b&i hb@ﬁ?@c@@@°@$'ﬂké#’Ei@hé@vgﬂttﬁﬁ %bper
Io g | on- enhanci n a ent which i s anmor phous and

Sstiidfry GF bVELSfor nBH fF8h freaduring,
fmb thflay mﬂwflﬂedn\fllmyalmdednwneénsadaptmglafg as a

]‘g{rjéeltc# or mi ng rra i ijt Cefsls ot flr el%snFnI[ o nn%?’grefore

quzhtlcularly preferable to enmploy draw ratlos as per
the formula:

Draw ratio = 5 - 10™ - w(m/min) + b

where _
W = draw-texturing speed in m/min
b = a constant between 1.15 and 1.50.

Reduction of high-boiling decomposition products

When the elongation-aiding agents are used on a large
industrial scale, the formation of high-boiling
decomposition products is a problem as well as the
offgassing of volatile decomposition products
{monomers). High-boiling decomposition products may
impair the yields at spinning through increased broken
ends and poorer winding characteristics. Furthermore,

high—boiling decomposition products may become
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sai d el ongati on-enhanci ng agent and cont ai ni ng not

nore 20 than 0.05% by wei ght of residues from

| ubricant additives and/or not nore than 0.06% by

wei ght of residues frominitiator-derived products.

The el ongati on-enhanci ng ageht-may be thermal |y
stabilized by addition of an antioxidative substance,
sdephatted 200 cortai esivipmestal andasleedcrided mgmdimemts

' 'tH@EeUD@%cht@%@c@%&%ynﬁﬁ}ggﬁgpfoﬁeﬁQHEPSEhEQQCﬁfcin the

products detectabl e using gas- chr omat ogr ap
heRdMBpaE e SHEF ABJ2RF BAVE her RS rSRSEr et dgerefrom.

- updeh acepnsfies 3Ghay N.fJhe PEesepeanerethe amBuRk Ofand

hi gh- boj | | ng . decqnposi i on roducts in the ,
eF%ﬂBﬁf"PBJﬁ?enﬁﬁ n%ior?g gbéﬁt %Jg‘ﬁlp%e angh; BFRKRBd #99as This
chonpabtonjgsaphyptoreexanpbasiReshdyes ahtiomfilie captality.
agddifi kp. th i.0n-_en ' agent .which _.
ASah BBE Ll | R i, "B T oGt i e
t hanes, 03%plampuaite plévesaldnd nspinmerettkanwip®l%nies
wehghth &k berachi exed byfp&ﬁﬁﬁrggg n%H? operation. The
el ongat i on- enhanci ng. agent w t hou flu r can?s €E)el ng
atiBar i OBl RCEPTBENAYY aBBEdIPE bHceRiesti §8s cpttrol the

highratisancd. B24hbyo 1ei §ht decofidos i 1esh beSAdd M.

initiator-derived products in the

el ongat i on- enhanci ng agent whi ch anobunt to not nore

t Blahs 0 0BG %cand. pr etiei ebéd notomdiegt an thdd¥mbyntion by
10 e I eV b | Qwing. addi t ] '

\rg\%lbi ft%/%ogj st _ecgls eq}q%n?:\égj cexggﬂ?a%lgr’%pogg’i-b%ng&aé)l?ous and

stberappiastjcathyipl ddergeseivle, |iiaimadrs fuzed | free-

t hgapegpayat henymetitbe eLoRgatl LonnenBARE| NJ 3GeRELd Afor
suitabl e, addi t1onal purifyi ng st eE can take the form
FRFOdNGhIPe KF GONENRRd N aBgSs st hetofa ¢ e Wmepinpable

t htbeat fotief ng wink brior pul yheut watphoygenhcepatible with
otoher PRefRETh SerRART IR, a0 mr "2 BiargrER fenP: e more
sullaabl 8.88di t bonalwgdghtf yiew) stepsdeas t dkem 13 ubheicant
(6 £07e £XAUD) 22,0 1LRA0HIL NERLRS BObYFPIy WL iy of
w t hout coagul ation-ai di ng agents and/ or adbd¥t| onal

residues from initiator-derived products. The
elongation-enhancing agent may be thermally stabilized
by addition of an antioxidative.substance, so that i1t
contains 1in total - as described earlier - not more
than 6% by weight of decomposition products detectable
using the gas-chromatographic head space method after
thermal exposure at 290°C under argon for 30 min. The
presence or the amount of high~boiling decomposition
products in the elongation-enhancing agent can be

determined by gas chromatography for example.

Residues from lubricant additives in the elongation-
enhancing agent which amount to not more than 0.05%,
preferably not more than 0.03% and more preferably not
more than 0.01% by weight can be achieved by preparing
the elongation-enhancing agent without Llubricants being
added at all or being added in concentrations not
higher than 0.02% by weight.
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washi ng steps, dewatering the polymer nelt in a tw n-
screw extruder havi ng degassi ng and dewat eri ng zones
or the like. - 63 Preparation of

el ongati on- enhanci ng agents: EXAMPLES 5 The

el ongat i on- enhanci ng agents $4dditive polyners) to be
used according to the present invention are prepared

. in a conventional manner. They can be prepared by

bREkidussl utfmsm susmrif&it@rr-@f@xqwldsi Oproducts Jan the
zat on pru 1 n tion w egar to
L ERERE o PihadSiiE] Bdnt o Pl ARoRBEReRS St | more

-VohaneOEQ26% Padt p2ef(35|:981)/ npageotrd45hin Oniddematd eight

WLk 589%%g%%?edsgk gﬁ g%g”%daaca'o%l Bl r%@qn'gb'sdceps

at page nsIPon
t B@hnitqeices d%%crf@@d ﬁ@|kﬂQBS%hl@ageoll4@mmSUﬂmﬂhally

eaYhSi 8P PP! WaRLvEat | O { Syt Seschishad gndif Ll gﬁfe;p%tr%%on

i bi_d. E page_1150ff. Particul ar-preference f
0

pBf pos&&eof ?ﬁ@nﬁﬁééeﬁfenhﬁvghﬁgon PgeBfven fo beagtable
p@ﬁaﬂﬁisnﬁmoﬁﬁrpﬂf/im@ gtépzeaaotlak@s the &o&alr tﬂoQU|e§<ra|n1¥ale

bl Th d :
-8t oP a7 A5 FB UREABT bSBNE I FOBNTEDR, 1P bhcesagaty vith
bQInglthEﬂ empboyhentebt eﬁtthénﬁnbragep@byneush alse for

p@{cg %i‘é aré\,gt&{.ef 8£abh¥ bﬂeq:hedm %%1?1 eI%%ratcl Cll%%e for
havi n an aver age dlanePer of f 8
Ho¥RREES) t arger or smaller beads can also be enployed

FPur’Elli‘@r pl{bﬁ.ﬂ@;%%ie‘)f a@l&ft96§§fntpdﬂvﬁmﬂ§nsté € can take
%glagﬁgmt has a reS|d al. mononer. content of

%Xazf@%%y .C@ﬁgu%\)ﬁﬂ fg%%ugp}mﬁtfr with

nor ewt.hhou®. %%g@a&&dmagjmr@wda@éﬁsr ahbyonotadaia onal

th 0. 259 each ,percen e be| based
SR S8 gy e AR VEC) E R Lt T8 Bhin-
p%¢r¢@u$&trvd©¢eEQVI@@ degbaanngnandfdehetpmesgnzones or
Iyyeniign, the residual nmononmer content of the
additive polynmer is in the range .35 fromnot |ess
than 0.05% by wei ght to not nore than 0.25% by
wei ght, each percentage bei ng based on the
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total weight of the additive polyner. Here, residua
nmononer content of the elongation - 64 enhancing
agent (additive polyner) refers according to the
present invention to the amount of nonomer which
remains in the additive pdT%ﬁ%r‘after pol ymeri zati on

d pol ion. The residual nononer content in
S R EAEEoR T SPof LRt PP EyY (SR cal |
polynerlzatlon |s customarily in the range fromO0. 4%
by weight to 1.0% by wei ght, based on the total
wei ght of the polynmer. Processes for reducing the
rEXAMBBES nononer content of the pol ymer are known
fromthe prior 10 art. For instance, the residua
nmononer content of polymer can be reduced by

d%@%s§#ﬁ§9ﬁﬁé0Boﬁ9ﬁéPCﬁ§gtagqﬂhﬁeﬁ%ﬁﬁ5t4v¢aﬁoéxmeaaérto

db& egbby hekergifgi ael Rde bResafdi EhQBntibnl 8rdl $epared
possible to gbtal msrngawngn g reduced residua
1
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pob et oz At | omwmfecbxer s.od n @mulefien ed peilyadirieat ion.
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| des ¢ 1 Bee dved red 1Iﬂﬁﬁ&kqﬁeﬂ KHS ancpade 11 p0ffa 13
percent aqueous solutlon of polyacrylic acid was

heated to 40C in a ymeri zation vessel equipped -
vﬁ’imt#@ahmgpéﬁéﬁrﬁgcej a‘fqdfetth%t prrppsepefdfixthe present

coneensedn ang &D@éﬂnﬂgtSéadAgéﬁyHbfguﬁﬁogg bheticle size
constituents indjcated. in_T was then added with

st3§%i AB. AThRABEI CRIMELY pbRYREFRPEE dtangspc e edditive
npsLyesSr einth albe 98Ef08c60rHi NGt €6 8RE present invention,

for example by being mixed into the melt of the fibre
polymers, are particularly preferably in the form of
particles having an average diameter of 0.1 to 1.0 mm.

However, larger or smaller beads can also be employed.

For the purpcses of the present invention, the additive
polymer has a residual monomer content of not more than
0.45% by weight, advantageously not more than 0.35% by
weight and preferably not more than 0.25% by weight,
each percentage being based on the total weight of the
additive polymer. In a particularly preferred
embodiment of the present invention, the residual
monomer content of the additive polymer is in the range
from not 1less than 0.05% by weight to not more than
0.25% by weight, each percentage being based on the
total weight of the additive polymer. 7 |

Here, residual monomer content of the elongation-
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then cooled down to roomtenperature. The pol yner

beads were filtered off, washed thoroughly with
conpletely - 65 ion-free water and dried in a

fluidized bed dryer at 80C. Table la Com

Uni t pari son Ex. 1Ex. 2Ex. 3Ex: 4.5 A Met hyl

met hacryl at eg2188. 8 . 2188. 82116. 82188. 82188. 82188. 8
Seyrenegpa12agont. d2ddizive poiymen)] pefeBut §ecording to
agh¥| #reGrent?. hventidiig3o4 6% 63mdene. 233 #Wénomer which
t- %) 2.162 ﬁSZ.é%%,Z.,ZGZ. 16 _EHWP31Qg---4. 44- - , _
DF FAat % Per EREaAPF g4 6. BR1a¥Heg, Ffter polymerization

- TAREHADARZME2Z. 42042142042 TheSt g iduslitlonomer content in

6)gl. 21,21, 21. 21. 21 2 | rganox_x_10765) g-48. O--36. 0240
.7l Gote el bR e el M\ B O rd-Radida

‘meohgweyi aeeiel88s 8eUd 6082216y 8201608218808 from 0.4% by

HESELL; LR B Sy const et o

tthﬁmepggymzraz.fgbseﬁﬁm&ﬂgﬁqmserqd@miwgtxFb@royﬁsidual

pﬁéﬂ%ﬁgﬁgé@§6e§ﬂ-§ﬂ-§ﬂe8§aﬁ ) 82e42nb%n42r8d 4he prior
Stearic_acidgl.21.21.21 21.

| r gangx
18%65) g% 0 .%iﬂ§Q§J48Fbe-'6651%R?22 monomer content of
polymer can be reduced by degassing the polymer melt,

preferably in an extruder directly before spinning. In

addition, it is also possible to obtain polymers having

~a reduced residual monomer content through judicious

choice of the polymerization parameters.

In a preferred embodiment of the present invention, the
additive polymers are obtained by a  free-radical

polymerization using a plurality of initiators having

~different half-l1ives (see for example DE 101 15 203 Al).

In the context of the present invention it is further
exceedingly advantageous to admix the additive polymer
with so-called flow aids (see for 'example
DE 102 10 018 Al). B

‘1. Preparation of elongation-enhancing agents

Examples:

A mixture of 2 400 g of completely ion-free water,

0.324 g of KHSO; and 41.1 g of a 13 percent agueous
solution of polyacrylic acid was heated to 40°C 'in a
5 1 polymerization vessel equipped with heating/cooling

jacket, stirrer, reflux condenser and thermometer. A

- mixture of the constituents indicated in Table 1 was

then added with stirring. The batch was polymerized at
80°C for 130 minutes and at 98°C for 60 minutes and
then cooled down to room temperature. The polymer beads

were filtered off, washed thoroughly with completely



Unit Ex. 11(Com parison C) Methyl

nmet hacryl at eg2188. 82376 Styreneg2ll. 2-  n- Butyl

acryl ateg-24 TGEH1) g3. 463. 0 t-DDMVRj g2. 162. 25 EHWP3) g-
Di | aur oyl peroxideg4.83.6 TAPEH Og2.52.4 Stearic
acidg-1.2 Irganox 1076, 5) g- -65 2- et hyl hexyl

thi ogl ycolate = tert-dodecyl nercaptan = ethyl hexyl
nePRaptopr vpitematand desiedamy per diypidieedybwskadoger at
5)gecoct adecyl 3-(3,5-di--tert-butyl-4-hydroxyphenyl) -
propi onate 6) = technical grade m xture of stearic
acid and palmtic acid 10 The dried pol yner beads
weswelsubsequent |y adm xed with 0.1 part by wei ght of
a spray-dried MVA-styrene enul sion pol ynmer and

- plended—+h—afH-ui-dizedr+bed-dryer —for about- 5 mnutes
as per extensive|dasclipdmi-on En.1 1%E<DE |182. 10 £18) | £x.5
This gave a nore fhan 95a°r/o. Eel_d of | pol ynmer beads
aving DIN 77.45|vi scgsrty Hunber ¢, resfi dual |MVA

[
¢ontents and avelage par@iclie diafeters; as pér the
q
B

E@ét@%/{%%g?éc??ﬁt% 20Q; Tobh & 3 |218f 6|211304(2165 8| 2188.8)2188.8

Styrene g 211.2 |211.2§211.2211.2|211.2}1211.2
n-Butyl acrylate g - -~ 72.0 - - -
TGEH!! g 3.46 | 3.6 | 3.46 - 3.55 | 3.46
t-DDM? g 2.16 | 2.28 | 2.23 - 2.26 1 2.16
|EHMP g - - - 4.44 - -
Dilauroyl peroxide g 4.8 4.8 4.8 4.8 | 4.8 4.8
TAPEH" g 2.4 | 2.4 | 2.4 | 2.4 | 2.4
Stearic acid® g 1.2 1.2 | 1.2 | 1.2 | 1,2 | 1.2
Irganox 1076 g - 48.0 - - 36.0 | 24.0
Table 1b

Unit| Ex.6 | Ex.7 | Ex.8 | Ex.9 |Ex.10
Methyl methacrylate g |2188.8{2116.8|2116.8{2116.8(2188.8
Styrene g }211.2{211.2]211.2{211.2|211.2
n-Butyl acrylate g - 72.0 { 72.0 | 72.0 | ~
TGEHY g |3.26 - 3.6 - -
t-DDM? g |2.02 - 2.28 -~ -
EHMP? g - 4.56 - 4.8 | 4.8
Dilauroyl peroxide g 4.8 4.8 4.8 4.8 4.8
TAPEH! g | 2.4 | 2.4 2.4 2.4 | 2.4
Stearic acid g 1.2 1.2 1.2 1.2 | 1.2
Irganox 1076 g | 12.0| 48.0 | 48.0 - 48.0
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MVA cont ent M dpoi nt nunberparticle size ccm g% by

wei ght nm Conpari son A1000. 230. 247 197. 10. 360. 654
296. 50. 080. 477 31120. 290. 602 499. 10. 340. 438.

598. 90. 330. 376 61020. 30. 462 71090. 080. 448

894. 20. 280. 45 91110. 10. 441- 1§44.080. 240. 43 111030. 240. 59

Copnaa-ak an--\.10 L‘J‘\ 201 12Q6 ’7!‘\ 1/1 d
SOoTTpPT +-S-61 IO ZZTTT . TO IO . LFA®.I

495 90. 16n. d. Examaﬂhe.t]BxBlJA Bxxture of 93.5 parts |by
lei ght of methyl nethagryl atje ( S|parts| by weight [of
tyrene, 0.035 part by jwei ght tert-bul}yl per oxy-|2-
t hyl hexanoate and 0.07% part @WﬂSMﬂ ght of methyl 1(Q
-nErcaptopropionata i s [contilnueysl fgd at a nate gf
385 g/ TNto a 2.4 I ¢apacijty Stifred Tgacto :
Gy hiweheE1aeoc | THe (#9888l A9 7R ¥t ure has alst eady-

tapenpol ymer content gofl2apayt 45. 5% by wei ght .
Reaction mxiuare is|conginuoysiy removed @t a nate 15
fLaYi foad Etrpaﬁﬂand asolution of 145

pectis’ by wei ght oct pdgcyl3.36(13, -0 dif -t ert| but yl}-4-

hydr henyl ) propi pnaté Jn_975 Raris by Weight of
D el y Ifo ig.ﬁ 4P dd %'Egnfhlz nlgwm'—sy_tup

[0s)

jpaMp’tate of 115.7 g/ h. |After| passing thrpugh an SV
Qlfau U f m xerldgrO'n ul zLEr8 iﬂ ch, thel mxture 13
St o B0& FR—at-heat-8XeHan 3». anrd—subseguently
TAPEHY 2.5

Stearic acid - 1.2

Irganox 1076

1 = 2-ethylhexyl thioglycolate

2} = tert-dodecyl mercaptan

) = ethylhexyl mercaptopropionate
Y = tert-amy peroxy 2-ethylhexanoate

® = octadecyl 3-(3,5-di~tert-butyl-4-hydroxyphenyl) -
propionate 7 '
® = technical grade mixture of stearic acid and

palmitic acid

The dried polymer beads were subsequently admixed with
0.1 part by weight of a spray-dried MMA-styrene
emulsion polymer and blended in a fluidized-bed dryer
for about 5 minutes (as per extensive description in
DE 102 10 018). '

This gave a more than 95% yield of polymer beads having
DIN 7745 viscosity numbers, residual MMA contents and
average particle diameters as per the data reported in
Table 2.
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methacryldte is npter@8-2nto
rrate of 146 g/ h. {AfteB5passing through an $MX stmtd.c
m xer from Sul zer Chentech, the mxture is heated to
30 180C in a heat exchanger and subsequently fed to a
In fact, a single-screw extruder
havi ng a screw di aneter of 20 mm and a length of 25 D

'ﬁ operated in tPe t%rr%erature r nge of , 240-250C and

Xt URe 4h%
ig U, I{F

Y —h
¢E+

4 hd%ni/\l:b
S hALd\ 31hf of m:fhlgﬂd-
this ?Joli‘lymsr syrup mtd-a

mixture parts weight of methyl
methacrylate, 6.5 parts by weight of styrene,
0.035 part by weight of tert-butyl peroxy-2-
ethylhexanocate and 0.075 part by weight of  methyl

3-mercaptopropionate is continuously fed at a rate of
3 385 g/h 2.4 1
maintained at 150°C. The reaction mixture has a steady-
polymer of 45.5% by
Reaction mixture continuously removed at a

into a capacity stirred reactor

state content about weight.

is rate
stream and a solution of
by weight octadecyl 3-(3,5-di-tert-butyl-4-
575 parts of

is metered into this polymer syrup

45 parts
hydroxyphenyl)propionate in by weight
methyl methacrylate
at a rate of 115.7
static mixer
heated to 180°C in

fed to a degassing

g/h. After passing through an SMX

from Sulzer Chemtech, the mixture is

a heat exchanger and subsequently
In fact,
extruder having a screw diameter of 20 mm and a length.
of 25 D the of

extruder. a single-screw

is operated in temperature range
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at decreasing pressures from1 to 0.01 bar (vacuunj.
35 The nononer vapours are drawn of f, condensed and
recycled to generate the starting reaction m xture.

The polymer nelt is extruded in the formof round

strands about 2 mmin thitkP®ss, which are |ed

u a mat ath after cooling down to bel Qw
t RBY9Bg%c,  Hir il e Sy fore 1
for filabpel I(etacuu?ihe r'ﬁseul trongmpol wrmrourmss&&sedrawn off,
C n t hagryl t Iacr | at.e
:8%8%%%9 V\gng Pé’%ycg&t.l %é%l ﬁeﬁb%éggog?{ y nur?‘otrlng
oreg§t90@nﬁﬁ@t@ﬁ@ arfhvReo by 8SOMe183,1 0500 ruded gjinofthe
6férﬁ"%tior8hﬁ‘d2 stQ%tn%irsm %ﬁ@nZOfnmt hﬁ{ nEhlékﬁQb%' D¥hich

of el gngation- enhanci ng agents 10 Ther nal ~st abi

i 8T Bet&Fmthed sy tahewaieﬁlrkmmgan%t péler- C%é&ﬂ%@%@ to

Obeﬂ.Bﬁ sagpkeftenhag Ruepkirgahied, abee WRIENSHted @A form
d space sanple vial. - The open sanple vials

ep?}gﬁﬁferred to a glove 15 box, inertized wth
a'i[‘lgenraadlseagegoﬂgmbﬂepbbeesgbsva owpdistitidn of methyl

' ' f _PTF t e Ji -
BERRRBELEALR, RN B S S R Saghy e has
vaalspJathéLqrEnméGOHbyn mvetbgirover  96x 2amth’f @ mpercedann MVR

ﬁgbahlbbo%s@h@r@@tﬁé 4P ?qi“&ﬁe/cid""r&:]'?l drilled

ho es in the di nensions of the sanple vials at 290C

(tenperature control by means of calibrated

t Brampieupde) for 10, 20 or 30 min (tenpering ti rre
asuredfromt intr du0| the s Iev

o PR enedtiod s SnBeatobl of ( erTatEat & . methyl

Zlgefylacrybater <50(5I pagtiso bwowet ghperat umethgls;eranygate,

1508568t O | Sallapt N R m{@xkfsﬁ%ﬁd Reroxy-2-

the septum and the residue 1S co
of methyl

tﬂ%@?é&ﬁﬁoﬁﬂoﬁﬂoﬁ@f@oﬁgr X:cﬁ'tﬁiﬁd?ﬁjs(l@ SBOLVIaRY a rate of
O§e£86lg?hta§%%oab%¥t 2.2 capac1ty stirred reactor
maintained at 150°C. The reaction mixture has a steady-
state polymer content of about 44% by weight. Reaction
mixture is continuously removed at a rate corresponding
to the feed stream and a solution of 50.75 parts by
weight octadecyl 3-(3,5-di-tert-butyl-4-hydroxy~
phenyl)propionate in 650 parts by weight of methyl
methacrylate is metered into this polymer syrup at a
rate of 116 g/h. After passing through an SMX static’
mixer from Sulzer Chemtech, the mixture is heated to
180°C in a heat exchanger and subsequently fed to a
degassing extruder. In fact, a single-screw extruder
having a screw diameter of 20 mm and a length of 25 D
is operated in the temperature range of  240-250°C and
at decreasing pressures from 1 to 0.01 bar (vacuum).
The monomer vapours are drawn off, condensed and
recycled to generate the starting reaction mixture. The
polymer melt is extruded in the form of round strands
about 2 mm in thickness, which are led through a

waterbath and, after cooling down to Dbelow the
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- After shaking, the sanple should be allowed to

stand usually for about 10 min in order that the
solution can drain off the Iid or septum It is 35

only then that a further 4 mMl of DW are added and
subsequently the sanple vialé¥®s-sealed with a fresh
septum - The sanple vials are placed in the ‘
aatbsanpher tehparahend, spaeecsmnjpherednth af ermral yskdet .
a rdj = - h LAcLpl f LG .he
R
bpephakRFyhahe tachie Pyl aHesd thate 9$etdti dys: wgight and
spaBl 8 E.@ﬂﬁ?i@huﬁffcé§g é%%W§§uéa @ylé;i_:mgt Ioamflaro af MVR
mn _ne erature; injectjaon time: 0. m n

t A SRST $3§in2gﬁeﬁpergt E?b:OES@CE’-CI.“L(ﬁrOeét}lﬂ’ence time:
0.20 mn - thernostating time 20 mn - cycle tinme: 30
mn. GC settings: 15 - colums 2 x 30 mw de bore
capillary GC colums [ID 0.53 nm film 1. 00 pm phase:
1D0%epekypenhyiene af yadbleraad. BiPabNNOWMix ¢f r @hongation—

AL eRt) naCakliheL gas/flow nitrogen 5.0 m/mn 20 -
- 90C i sothermal injector tenperature:

150ermdeét estabidéfyer dtsur ede30G (9 D) by batkel udieldipwing
MmOt AbA: backflush off: 25.0 mn 25 Equi pnent:

Aut osystem XL/ HS 40 _XL head space gas chronmat ograph
: %%ﬁgjrefitgctk?%n@%%éaag?% are
eval uad bghed airftto a 22 ml head space sample vial.

- The open sample vials are transferred to a glove

box, inertized with argon and sealed inside the
glove box with a combinatioh of PTFE-laminated -
silicone disc, ring washer and aluminium bead cap.

- The sealed sample vials are removed from the glove
box and tempered in a metal block thermostat
equipped with drilled holes in the dimensions of
the sample vials at 290°C (temperature control by
means of calibrated thermocouple) for 10, 20 or 30
min (tempering time measured from V time of
introducing the sample wvial into the preheated
metal block thermostat at 29050).

- After cooling to room temperature, a syringe is
used to meter 4 ml of N,N-dimethylformamide through
the septum and the residue is completely dissolved
therein at 50°C in the metal block thermostat by
temporary shaking (dissolving operation takes about
30-60 min.

- After shaking, the sample. should be allowed to
stand usually for about 10 min in order that the
solution can drain off the 1id or septum. It is
only then that a further 4 ml of DMF are added and
subsequently the sample vial is sealed with a fresh
septum.

- The sample vials are placed in the autosampler of a

head space sampler and are analysed according to
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external calibration. 30 The results of the tenpering
runs are sumarized in the Tables 3 and: only the

nmet hyl nethacrylate (MVA) and styrene contents are
reported, the fraction of other nonomers (butyl
acrylate or nethyl acryl ate)7®etng 35 negligible
(<0.08% by weight). - 71 Table 3 MVA MVA MMVA MVA

cont etlte cpnieniptenb@ntsmﬁtcenheacﬁt epaabt ethraftagrography,

Comparrzon A0, 25358870 14% EbshERLCRRERT Sy Rk pen

10. 35pe@InaAbagu4 20. 080 81. 863. 45 30. 291. 962. 835. 75

~ 40. 35Je24. &35&@& 2.2 60.291.52.12.5

70.071. 32 8 80. 280.770. 880 97 90. 081. 31 6§ 8
sampl temperature

pressure build-up time: 2 min

- needle temperature: 135°C -
| injection time: © 0.10 min

- transfer line temperature: 150°C -
residence time: 0.20_min

- thermostating time 20 min -
cycle time: 30 min

GC settings:
- columns 2 % 30 m wide bore'capillary GC columns
" ID 0.53 mm; film 1.00 pm; phase: 100%
polyethylene glycol
e.g. HP-INNOWax (from Agilent)

- carrier gas/flow: nitrogen 5.0 ml/min

- oven temperature: 90°C isothermal

- injector temperature: '150°C

- detector temperature: 320°C (FID)

-  backflush on: 9.0 min

- backflush off: | 25.0 min
Equipment:

Autosystem XL/HS 40 XL head space gas chromatograph
{(from Perkin Elmer)
- The monomer fractions formed are evaluated wvia an

external calibration.

The results of the tempering runs are summarized in the
Tables 3 and: only the methyl methacrylate (MMA) and
styrene contents are reported, the fraction of other

- monomers (butyl acrylate or methyl acrylate) being

negligible (<0.08% by weight).



100. 231.22.21.7 11 (Conparison 0.225.677.76.12.74 C)
12 (Conparison 0.186.113.923.4 D) 130.140. 881. 662. 66
140. 160. 651. 001. 42 *Conpari son B = commercial ly

avai | abl e copol yner fornmed 5 from 99% by wei ght of
met hyl nethacryl ate and. %7y -wei ght of butyl
acrylate having a viscosity nunber of approximately

7Bakeh8/y. -- 7 2 Table 4 Styrene Styrene Styrene
Styrene content content content content after after
gfter—after—O-mnig 20 n—30—n
f enpert enpert gnper npbris A<0. 0865 170. 560. 78
Conpari son B- -|- SRRt OB APHFERE. psLHFERt | content
2<0. 08<0. 080. 14025t8=0. ps®fter170. 3@fter after
0 min 10 min 20 min 30 min
temper temper temper
Comparison A 0.25 3.35 9.9 - 12.9
Comparison B 0.37 1.8 4.1 7.17
1 0.35 0.6 1.19 1.14
2 0.08 0.8 1.886 - 3.45
3 0.29 1.96 ~2.83 5.7
4 0.35 1.3 1.6 1.9
5 0,34 1.5 2 2.2
6 0.29 1.5 2.1 2.5
7 0.07 1.3 2.8 3.8
8 0.28 0.77 0.88 0.97
9 0.08 1.3 1.6 3.8
10 0.23 1.2 2.2 1.7
11 (Comparison 0.22 5.67 7.76 12.74
C)
12 (Comparison| 0.18 6.1 13.5 23.4
D} '
i3 - 0.14 (.88 1.66 2.66
14 0.16 0.65 1.00 1.42
‘Comparison B = commercially available copolymer formed

from 99% by weight of methyl methacrylate and. 1% by
welight of butyl acrylate having a viscosity number of
approximately 75'cm3/g. '
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4<0. 08<0. 08<0. 08<0. 08 5<0. 08<0. 080. 110. 12

6<0. 08<0. 080. 110. 14 7<0. 08<0. 080. 210. 29

8n.d.n.d.n.d.n.d. 9<0.08<0.08<0. 080. 29

10<0. 08<0. 08<0..08<0. 08 11 (Conpari son

<0. 04<0. 12<0. 12<0.12 C) 12 (Lbnparison ---- D)

13<0. 080. 110.170.24 14n.d.n.d.n.d.n.d. n..d. = not

dégetdi fied 5 3. Test methods The reported property

val ues were determined as follows: '10 The residua
ap ga e O T

WP iE AP tﬁ&g@; Or SSt sise) St

I'ead Space an lyon%én@ cont E'I.rtn n n%ontent
yaporizable c nst Lt uent |qU|ds an so| i ds

i ncl udi ng monon&f&SF n thearfrﬁ?ﬁl agt i GTe15 [Thefter
i dpoi nt partilcl & BtAnel ef%0F1 % hé spBn™¥tbre 32d8iRi vl
heads m@s-deternined vip $PEREr anal §s¥Remsi hg teaper

Al e rdispnj Bt! skévddg hachibe (nodeb.?6 200] LSp.. 78he

v)

flunction) Ts_TjNe. gopgent T aly op- bdseqxf%@atb¥e <0.08

\ISCOSIéy — 73 Japgge f 5% sotgtTpn

RSIRIL S TG S R A AL AT

ot oT

Ubbel ohfle vi sdomEPeP8  Scifd-08mmdel b 0853203 <Gufid a
QOc _capiblary accefdbhqg o <B.DBN $t antdlatld 51562 0aft225C.
The sol gent uged<wass chl croafoer m| VNg. 11~ 1 0.14

7 <0.08 <0.08 0.21 0.29
8 "n.d. n.d. n.d. n.d.
9 .<0.08 <0.08 <0.08 0.29
10 <0.08 <0.08 <0.08 <0.08
{11 (Comparison|  <0.04 - <0.12 <0.12 <0.12
| ) |
12 (Comparison - - . - . -
D) )
13 <0.08 0.11 0.17 0.24
14 n.d. n.d. n.d. n.d.
n.d. = not determined

3. Test methods

The reported property values were determined as
follows:

The residual monomer . content was measured by gas-
chromatographic head space analysis, a method for
determining vaporizable constituents 1in liquids and

solids (including monomers in thermoplastics).

The midpoint particle diameter of the spun fibre

.- additive beads was determined via sieve analysis using

an Alpine air jet sieving machine (model A 200 LS).

The viscosity number VN (alsoc known as the Staudinger

function) is the concentration-based relative viscosity
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to c where 10t = flow tinme of polyner solution in
seconds to = flow tine of solvent in.seconds 15 c =
concentration in g/100 ccm 4. Production of pellet
prem xtures Pellet prem xtures consisting of a
conmercially 20 avail abl e pb} yethyl ene terephthal ate
pellet (intrinsic viscosity IV 0.66 dl/g, about 0.3%
b§PABEGht O T 029 - 2&nd SRAUEAPENt i%fe eF¥PgatPBRIEMEENg in
?glﬁlﬂbrﬁﬁogﬁ[ 4b?eegoE>oaﬂpiraa_ 6s s BEdDE, V@lﬁﬁ m@c}]y@zqﬁe%g Or/aeing
OWs: 1 npoundl ng St t rom 0 -
LHETOLnGl o troia, PERBSRESE: AT TN oPPPER e Ao neter,
PEFThpet | BOdeBONGL yS8aPB|, zahdoa érd cédipyiligrwerectanEng to

u . QuUo PE. 50- yi a rl
PP S AR Ve el LR Gt b n e e was
f ehlewpPAgrmt echnol ogi cal conditions: Drying air
tenperature: 160C 35 Drying air dewpoint: <--40C
Residence tine: 5.5 h - 74 ,Mdisture content was
repeatedly determ ned gyrin t dn iﬁg usi ng an Aquatrac
moi sture meter from Brabendet, he noi sture levels
found were 10 to 30 ppm El ongation-aiding agent: 5
DFY$Re was done in a batch dry-air dryer from Helios
Ger at ebau fur Kunststofftechni k GrbH, Rosenhei m under

the followng conditions: Tenperature: 80C Drying
tFre: 5 ROLPE SERx OF o LT GRRpiH Heh - Mo aFas

noi sture val ues found were 50-100 ppm Conpoundi ng of
n@gter=ba£fgw time of solvent in seconds

ol = concentration in g/100 ccm
4. Production of pellet premixtures

Pellet premixtures consisting of a commercially
available polyethylene terephthalate pellet (intrinsic
viscosity IV 0.66 dl/g, about 0.3% by weight of TiO;)
and an inventive elongation-aiding agent as per the
Example 6 recipe were produced as follows: '

4.1. Compounding a master batch from 10% additive and
90% PET

Preparation of raw materials
PET pellet:

Crystallization and drying were done using a continuous

TPE 50-5 drying range from Karl Fischer
Industrieanlagen GmbH, Berlin, under the following
technological conditions:

Drying air.temperature: 160°C

Drying air dewpoint: <-40°C

Residence time: 5.5 h
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Usi ng a ZSK40 corotating tw n-screw extruder from 15
Coperion Werner and Pfl eiderer, 10% by wei ght of
el ongati on-ai di ng agent was incorporated in the PET
matri x under the follow ng conditions (see Table 5):
Table 5 20 Extrusion conditiéhs-Extruder typeZSK40 Raw
mat eri al See above preparation Meteri ngG avinetric
mépépitigeof EELaMd adrs t i vePeatedldke dedremingd during
s aaﬁaat;e u@aln@n eos ,p,qa%tt%lcn %dl's%r%n %Jﬂé‘}” & r KO PBShder.
alr WpOI N - - assi ngVacuum
Thh8u BRSS! RFE0 L Rot aRYAsHEEal FpnFaras Dom:
TE&QQ@&E%E@ZG@GligZ@@eZ@Be 2: 270 reg:ne[C]Zone 3hZone
280 [1293 T enperat melt mxture t
BYSTHdSt o ed PhrbubRCAT HGAT: HBKAE vdeon Helios
péblretebed uSimgKen st s tanlf pedliret k zémbH; RoSenheifrpr mnder

'ngﬁge%oggkgg geké Libayipg a 10% by melght additive

cont ent tion of ready-to-use conpound wth
OTﬂQM?eréééltBQeCcontent The ready-to-use conpound

wasyvPhedueed. by Rhepding in the master batch pellet
from 4.1 Predrying.of raw, materials 10 The PET was

dPF¥4nEnaer 't AEVBAHBLcohBi€ions as descri bed above.
ThRemmst erubat chlnesdeduhe pepduse-1be gpapound was

crystallized and dried using a continuous Karl Fischer

dryi ng range under the foll ow ng conditions:
Compounding of master batch

Using a ZSK40 corotating twin-screw extruder from
Coperion Werner und Pfleiderer, 10% by weight of
. elongation-aiding agent was incorporated in the PET

_matrix under the following conditions (see Table 5):

Table 5

Extrusion conditions

. .| Extruder type ZSK40
Raw material See above
preparation
Metering Graviﬁetric metering of PET and additive in

intake zone via separate balances; metering
line and funnel equipped with dry air feed

{dewpoint: -~40°C)

Degassing Vacuum

Throughput. [kg/h] 50

Rotary speed [rpm] 175

Temperature ' Zone 1:260 Zone 2: 270
regime [°ci Zone 3-Zone 10: 280

Melt 293

temperature [°C]

The melt mixture thus compounded was led through a

waterbath and was pelletized using a strand pelletizer
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i5

20

15 Drying air tenperature: 105C Drying air dewpoint:
<-40C Residence tine in dryer: 8 h Misture content:
<50 ppm 20 Procedure A ZSK40 corotating tw n-screw
extruder from Coperion Wrner & Pfleiderer was used

as per the follow ng condrtTons of processing (Table

6). - 76 Table 6 Extrusion conditions Extruder _
%Eez%wr@ RawtREt P72 BfiSe@di®ie hbrEpagatd oA0% by weight
Nsaggtmggigghﬁ@ﬁﬁlc metering of PET and additive in

I ntake zone via separate bal ances; netering |ine and
funnel equipped wth dry air feed (dewpoint: -40C
DégasBragvatiiom Thfougbpdylke kB0 Bempbynd with 0.42%

S rpEl 175, T eratureZone 1:260 Zone 2: 2065
_rQSSQQ gégeas one 10: 270 Melt290 tenperature[C

THee nelepdyi-torueet emnpwanpbunded prasiukced thy objbnding in
r n [ usi g a strand pelletizer
r@ﬁgr% %ggéag?gggyﬁg%iﬁéefggTygt yl ene terephthal at e-
addi tive conmpound with 0.42% by wei ght additive
COPE@PYinkNoRelh@tnf0EM a19 5. Spinning trials with
T“___T77ﬁ7‘§ﬁﬁ§ﬁ:;ﬁg_ﬁgéﬁrg Exanpl es 15-17: Pol yester
chi®s FESMERS a9yt aiteite pbh§et Aigheneconditions as
teée@hiheﬂaiboventrln3|c viscosity IV 0.67 di/g, about
3% h f. Ti 02 h had bee stallized
anl'(%le (ﬁ/l e&’%ygﬁggﬁs r}ﬁ‘:‘)dav%agﬁurﬁlf% e %%erc%r&%%‘?%‘finé"as

torystallized and dried using a continuous Karl Fischer

drying range under the following conditions:
Drying air temperature: 105°C

Drying air dewpoint: <-40°C
Residence time in dryer: 8 h
Moisture content: <50 ppm
Procedure

A ZSK40 corotating twin-screw extruder from Coperion
Werner & Pfleiderer was used as per the following

conditions of processing (Table 6).



the followng programme: 5 h 115C 20 12 h 145C 5 h
160C were fed into a 6E24D- LTM si ngl e- screw ext ruder
from Barmag AG Renscheid, Germany. The respective -
77 elongation-aiding agent, which had previously been
dried at 80C in a vacuum dryitng cabi net for 6 hours,
was added to the polyester chips in a concentration of
.OT.@%%yG\Nei ght (based on total polymer) by gravinetric
5 netering into the extruder intake. In the extruder,

e Two polyimers wer g nmel ted and fed—at—288C by
EERES IR Songisiens ng gear punp through a product line

haarigerl @ydX type st agws@ ni xing el ements from Sul zer

AG_Zuri ch SW tzerland, at a tnroughput of 64.38
Ji PSifach 10 pressuf E°9PP8Kout 220 bar to a
Sfiepacsabhe di e pack.| The spinnerette die pack .

q:tained (viewed 1n the . direction of melt Tlo%\%a, ] )
, g]%uF‘é’r‘?‘-’ty of filters |FIPR™850nBEH¢CR, °% KT13gpFaditive in
mesh/ cn2, 60 x 16 80Dimesh/ esrid viaXsHArBOH vRaSHEIPnetering
flow filter 15. 10 pmj umini um border.ed twlle .
dutch weave), 3 x 16 i&% r?élgh%%n 9 iq&lpﬁce)%d"élrtgd%ry air feed
Isupporting sieve 24 odntdi s¢#Mut or pl ate havi ng

oepofidy ee area, 1 kyl§,R800 mesh/cn2, 1 x 1 600

meESh/ Ty and a _spinperette dre prate80—mmm™n
fihzppghautyphitke/Mas 20! 8% capillary bores of 0.25 mm

Wiolchr@ sgaed I tephy | engl ihs of 0.50 nm The average

residence tine of tnel polymer_ nel t fTomextruder exit
tFEEpTAHiETet t e die pl pf¥<e%i1®C was abfff® 2: £%%in. The
mebies filameols enerpiéig Brzume itdte2doe plate were '

%g?ched by sel t-aspi rgci ed anbient 25 air in a
peitorated tube. The gtenched fil aments were bundl ed
Bempestsref [4CEIl ot - shiaped spin-finishing stone at a

point 1 800 mmaway fromthe die plate, where they

were spin finished with an enul sion consisting of 92%
Jthe melt mixture thus compounded was led through a

waterbath and was pelletized using a strand pelletizer
to produce a ready-to-use polyethylene terephthalate-
-additive compound with 0.42% by weight additive content
in pellet form. | '

_ 5. Spinning trials with elongation-enhancing agents

Examples 15-17:

Polyester chips (commercially available polyethylene
terephthalate, intrinsic viscosity IV 0.67 dl/g, about
0.3% by weight of Ti0O;) which had been crystallized and
dried by means of a wvacuum tumble dryer according to
- the following programme:

5h 115°C
12 h 145°C
5 h 160°C

were fed into a 6E24D-LTM single-screw extruder from

Barmag AG, Remscheid, Germany. The respective
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35 of water and 8% of exanple Lurol PT L220

Monroe/ USA) to a spin-finishing conposition (for from
Goul ston Technol ogi es, INC. spin finish add-on of
0.35% The filament sheet was jet (Heberlein pressure
of 2 assenbly from subsequeht|y entangl ed using an

Pol yJet SP ECO 25-E-H132/CN) at an air air 5 bar and
wobRAIRpl PRl EVBI wi ndFRE, BiR#EY ABRdRepEeRépYsly Dbeen

- Garieay atatg @ oM neli B9 veReeeh ofryh RPOcal ér apdra oy dlrs,

t ensi on ,of, 25 o 27 Q, |.i near, density of about :
1435 df ﬁ‘ed7§ fﬁf& Pé’s]aﬁsstecﬁ ?W%p?%nf‘nﬁofV‘FleﬁF§a5ﬁ8n of

 theepabyi mell@ht efargal | an-addh hgpalegmnés) ubgd cata®imetric

S [ I X Ta Us
HEREE A BR8P Rab R Gt R B i B AR FaIRGs- T
ttve asilwgemewpeedm%heét erdgfafertr 38BoRebli tieens of a

p:ﬁé@?&{n{ﬂ %ta gllﬁgggkﬁ%ﬁﬁ] ﬁ’aﬁﬁr@)}iﬂ%tf '1%%/ having 16 SMX

exa Ibre"[w%]frict
EF(YIQ§6§cﬂal’fd'€F 6@4590916913925@1’6*32 Es&lzer AG, Zurich,

1614504+ 0804580114 . 92h -8k ﬁ8Q§47oEX £412 g/min and a
(Con+So||dO 60ﬁ?00138%§2% 40. 0607
%PF%O pa? QA ) ar a spinnerette die pack.

1%%8$piﬁu@ﬁdﬁ@@ll@1@2§oaﬁﬂ]8n.cd:mtalned (viewed in the
direction of melt flow}) a plurality of filters

(1 x 650 mesh/cm?, 5 x 1 600 mesh/cm?,
60 x 16 800 mesh/cm?, 1 x 40 000 mesh/cm?, flow filter
10 pm (aluminium-bordered twilled dutch weave),

3 x 16 800 mesh/cm?, 1 x bordered supporting  sieve
24 mesh, a distributor plate having 17% of free area,
1 x 16 800 mesh/cm?, 1 x 1 600 mesh/cm?) and a
spinnerette die plate 80 mm in diameter which has
36 capillary bores of 0.25 mm with a capillary length
of 0.50 mm. The average residence time of the polymer
melt from extruder exit to spinnerette die plate exit
was about 7.5 min. The molten filaments emerging from
the die plate were quenched by self-aspirated ambient
air in a perforated tube. The quenched filaments were
bundled by means of a slot-shaped spin—finishing stone
at a point 1 800 mm away from the die plate, where they
were spin finished with an emulsion consisting of 92%
of water and 8% of spin-finishing composition (for
‘example Lurol PT L220 from Goulston Technolegies, INC.
Monroe/USA} to a spin finish add-on of 0.35%. The
filament sheet was subsequently'entangled using'an air
jet (Heberlein PolyJet SP ECO 25-E-H132/CN) at an air
pressure of 2.5 bar and wound up in a CW8 winding
assembly from Barmag AG, Remscheid, Germany, at a

. winding speed of 4 500 m/min and a vyarn tension of 25

to 27 g, to a linear density of about 145 dtex.



batch Ex 196Sol i d0. 424100120. 425. 3240. 0654 Ex
206None0. 424100129. 323. 9100. 0664 or nod. chip The

el ongation and strength values are in an acceptable
range in all exanples. Remarkably, the el ongation and
10 strength val ues in Exanpl 718 and 20 are al npost

-t

changed-despite the additiognal .thermal . siress _due t
O a Ry tonpbunar g s P Epe r ieduparish hhEn ppng Loulas

delengaadontadhinmg t leyeadd ti veeddn Exwepl esini @Eimedl9. in

1p Exanpl e 17 (conparison) was observed to have a

pronounced tendency to devel op dropped ends due to
~undesired high-tension threads. The net hyl

mgibasrgl ate content of the wound-up POY fibre would
be reduced by about 30%to 40% conpared with that in
the undrawn 20 extrusion waste in all _trials_since

usd LI | ABLNAdnUl At PaGont kBUES | LRud i TBeOMingGhod N | co-
fibre during |the cpoling operation. [The inentive -
exanpl es*av¥ (a9 di sEi"hcl 1755 efticed  ngt"REPF | (extrusion | efficient |

met hacriydeat € gont enf cdnf | Rniny {Qricheadynpenduead; fi br& fibres

'Nas wel |, con gred w gh t he -conggrative exanpl e. The cib
Muhdesi r[aBi® enti ssi opn*8f et hyl | et hacryl at g P& tbre
al t ogetlher reduced. | Thtis| effect is all the lnore friction

ionlzin 0.0647

| & hiTpOrt :’J"m kn largs pgalel i ndpsirial, pl! apt 3 5| V‘hgi eI N jeas
e NoTr{ten NT AT Ure IasS L avel T gu oSl gl I
Bg.bct

Ex df st ancles. 14Thd sy attedd CotsPd | ci tinte

ex G€ 1 NVient jye lexanp| §S,CPnRas e W,th Coppargtive, 0.0607

Exanpl ¢ 17 prqvides|i-nprpved w ndi ng [pehavi qur, sincle
i ison)

_ﬂEﬂﬁéﬁﬂ@mﬁﬁﬁﬁ&Lﬁg[ the yarn to “Inugh of f._and_hence the
ex 19 fornmtien Qfuadtbdesidel Isb epdsahy gh- bepsifon threads o 4.

s reduced. This nmpkes use of|costly| specif|ic

facilith ac arl Rakehat . 4+ Al ARG A \Ah,li ch..ar Lntondao
. T AOCT 1T U1 _Lo\J JT \A/ BN EAYE YAl .LLo mrrot \J:’I T \A'Ll A2 M | AT 4 T 1T1TC OTTuw
ex 1@ previent s anysesiscopghing abtd pfishlat| yag.ns 24 0.0654
substantially| redupdant| or fpr_ the isane sgi nning
Ex None 0.42 4100 129.3 23.9 10 0.0664
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The elongation and strength values are in an acceptable

range in all examples.  Remarkably, the elongation and

| strength values in Examples 18 and 20 are almost

unchanged despite the additional thermal stress due to
the preceding compounding steps, compared with the
direct addition of the additive in Examples 15 and 19.

Example 17 (comparison) was observed to have a
pronounced tendency to develop dropped ends due to
undesired high-tension threads. The'methyl methacrylate
content of the wound-up POY fibre would be reduced by
about 30% to 40% compared with that in the undrawn
extrusion waste in all trials, since methyl
methacrylate continues to fume out of the fibre during
the cooling operation. The inventive examples have a

distinctly reduced methyl methacrylate content in the
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 tPRCEFIANPRGL

15 package build can be achieved at a higher w nding
speed conpared with the prior art. Exanple 18 '
(invention) Wth otherw se unchanged settings, the
master batch 20 described under point 4.1 (prem X
conposed of 10% additive as’der Synthesis Exanple 6
and 90% PET), which_  had previously been dried at 160C
i FeadyuRbPataeger fibge 6 Hour ¥elhas £fdEdnss theith  the
(pﬁbrbtl@%i@ti?@it @lﬁai‘élglé. | Qﬁec)aﬂgéélih:gﬁ_lef chiQ%i by Wel eRithyl
ased on al, 0 r grav ric ngrerjn
ReRRnEvastrads: 2 Rt AT Ao DS oFEFeGt TRaqll
1fhepmdre t Heporaaher bat dlanms Boahd afndusiriahgplants
t ' Ly ffectiw | ef L on_of i njisti al: . MVA
cofbekin BS indledit ARG BE B0 PR Ghon n8a S Eicahbne 1y
desegebedissanEesdeMiey sl thpddarebhiotenhecfiddintiicrd on

ok Y e hathy AW elxafipdy! NdoRsk fok TRk | QPG ative

gl ass tranS|t|on.d00|-nt e additive polyner, "i.e.
bexawpkBob! PISCLidagoulErrokedy vgingdng skekgviour, since
dtls%l ﬁ@%ki%énﬁyg?ﬁfr r@{él?/yanggtbacs{])ﬁ@me.&mtm? helntcae the

ster, batch. e results 0 e Spinninp rials ,
Pt Shrar: DEa Trorine S mAe Brgertenioh thiedus is
etedgetd onThiici ngalegentsbad fhessscbppepadefic dacilities
upnch [ hj ' 00 pi. idity re__ .
R K R
agient ' sslgeminder wdlf st @i | i £yat Theyawwrs comubmtanitially
thequnan®, e 1 UON cWast 8aARd SONSRANENtddidhddie good
fibre are v,erg | ow, making for very | ow em ssigns H?
pFant bESaE?éﬁﬁﬁésaEaaﬁ&g@@rP&ﬂWg speed
t bepghedt wpeh sipé nopask aws. reduced to 59 g/ nin and
the wi ndi ng speed was reduced to 4.100 mMmn. The
additive as per Exanple 6 was added as a solid in a
CExzmpple al 8 obinvedty@9) by wei ght in 10 Exanpl e 19.

I ildz t i i dept. i

E%ﬁgiﬁt Fooﬁget iegéadglglt#\%gl%{ggo pgrgE&EﬁgIe gﬁév\h%?%:%t%rad batch
dleeagibedenpietemoint t e hrodigiemix composed of 10%

additive as per Synthesis Example 6 and 90% PET), which
had previously been dried at 160°C in a tumble dryer
for 6 hours, was added to the polyester chips in a
concentration of 6.0% by weight (based on total
polymer) by gravimetric metering into the extruder
intake. An MMA content of 1less than 10 ppm in the
master batch was found after drying; that 4is, very
effective depletion of the initial MMA content has
taken place under the ‘drying conditions ‘described.
Evidently no degradation of the additive polymer has
occurred. A drying performed below the glass transition
point of the additive polymer, i.e. below about 115°C,
would likely give rise to a distinctly higher methyl
methacrylate content in the master batch.  The results
of the spinning trials are summarized in Table 5. Even
after the elongation-aiding agent had been compounded,
an unchanging high efficacy and good spinnability were
observed, which documents the elongation-aiding agent’s
good thermal stability. The MMA contents in the
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pol yet hyl ene terephthal ate chips in a concentration of
0.42% by weight, so that no addition step was
required. 15 Remarkably, the fibre's coefficient of
friction. was. further increased conpared wi th Exanple
19. The use of pol yethyl eneg¢ er epht hal ate chi ps
nodi fi ed according to the invention nmakes it possible

'téxﬁﬁﬁbmynthesaémdwdﬂtoﬁﬂﬂqvﬁﬂﬁljwnmesﬁeiﬂlbre are very

nventlo ruder n|n 20 faC|I|t|es whi ch. .
? équIP ]erag\Nl toﬁ: agalrgl \ Spérg'lsfSlon[% XI ng %Ih% Splnnlng

npﬂentng units. ©Methods of measurenent: Intrinsic

- viscosity was deternmined at 25C on a 25 solution

consisting of 0.2 8 of PET and 40 ml of 1:1
1EzagpérFot8banded®/ phenol . Breaki ng el ongation and

b?@@%ﬁEQ SEm%@ dbRpyer e pdet esgimed a8k deggsi beddue¥WO to
99/ 07927 contents of m xtures consistin

of

gﬁalna cﬁﬂ;ﬂat.ahew NV ifidsent SREPE d&taS ni R ufﬁd to
?eamo:spﬁ¢§1nga§héhadmtmgéaabypaf-ct Exagplieadt wals added as
sSa out g s.at _roo t gature i n,
Rt 8 O i et s o g | BTBFE ML S wdidit
cBefipteenbs ofEXampie(N12WEreutdéueed1ne@nd$xnn otherwise
C |d n S ' E
-2EBHEELat DEORALLERAON (RES MATEElve (N9 S SElldibie 6
uﬁﬂéﬂhth@adﬂI%%W@EﬁYcohaﬁﬂlom§ﬁﬁenqn%$®reﬁ§ﬁt (s fled
hbo1yakhe1éne é%&@%ﬁﬂﬁé&@teCQﬂﬁgkiQﬁ$ a MeaghitR@tion of

arran e ap angle_ S ee r nsi
% gs welgx%,pso %h p ad 1€%Jﬁ3§%ep was required.

Remarkably, the fibre’s coefficient of friction was

(o]
]

further increased compared with Example 19. The use of
'pblyethylene terephthalate chips modified according to
the invention makes it possible to employ the additive
spinning process in conventional extruder spinning
facilities which are not equipped with additive-

specific mixing and metering units.

Methods of measurement:

Intrinsic viscosity was determined at 25°C on a
solution consisting of 0.2 g of PET and 40 ml of 1:1
1,2-dichlorobenzene/phenol. '

Breaking elongation and breaking strength were
determined as described in WO 99/07927.

MMA contents of mixtures consisting of PET and
elongationuaiding'agent were determined by head space
gas chromatography after extraction (sample about 3 g,

3 days at room temperature in 20 ml of
dimethylformamide) .
The fibre/fibre coefficients of friction were

determined from computer-aided friction measurement
using Rotschild F meter from - Rothschild, Zurich,
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Measuring tinme: (Measuring prescription GribH,

Qober nburg, Germany) Residues of |ubricants or
initiator-derived products in 10 the

el ongati on- enhanci ng agent were determ ned by gas

chromat ogr aphy. Exanple 21 18 Silver steel test with
various el ongation-aiding agents To this end, 2.5 g
ofwibzerbapdct i vendd¢pngathen- dicdilngrimgentconglicions - of

' Wﬁé&@&ﬁeﬁgﬁg g%%ﬁﬁé jpbe (L = 160 nm D = 16 mm wal |

t hi ckness: and a silver steel rod 20 (material:
WNL1. 2210 according to DI N175, ground and polished, L

Trd8flenrm D =5 m) was dipped into the polynmer. The
test tube holding the sanple and the rod was pl aced

in a hot AL block at 300C for 3 h. ~Subsequently

phtyoEsheehmant s wer22 et ached from t hegs2b ¥Oh ¢l
C of orm and the steel surface was visuall,
i%élg%lc%le%n?br bl ack residues. 22C 65% rk?éf%‘il‘%tey
Héeaslitingi bre/ fi br eFilymbfilere 5 x 360 (nodified yarn

pat ), dgd . cN min i olen Industrial Fibers It is
founcpﬁat ther mal | y%?%%%g zed el ongati on-ai di ng
e 2ADE deposi t 2t TV esser ext ent (masbigeicid| yarn
82 when they were produced conpl etel y.paysm)hom

addition of lubricants (stearic acid and pal mtic
a%?e(ﬁé In this connetion, the advant ad®dWid a

degaststmgiard  the el®ngation-aiding agestNs prior to
Eﬁéiﬁﬂf%hé“%%ﬁ@% 2 | min

(Measuring prescription of Diolen Industrial Fibers
GmbH, Obernbﬁrg, Germany) ' |

Residues of lubricants or initiator-derived products in
the elongationfenhancing agent were determined by gas
chromatography.

Example 21

Silver steel test with various elongation—aiding'agents

To this end, 2.5 g of the respective elongation-aiding
agent were weighed into a test tube (L = 160 mm, D =
16 mm, wall thickness: 1 mm) and a silver steel rod
(material: WN1.2210 according to DIN175,' ground and
polished, L = 130 mm, D = 5 mm) was dipped into the
polymer. The test tube holding the sample and the rod
was placed in a hot AL block at 300°C for 3 h.
Subsequently polymer remnants were detached from the
rod with chloroform and the steel surface was visually
inspected for black residues.

It is found that thermally stabilized elongation-aiding

agents form deposits to a lesser extent, especially



evident. As well as volatile nononers, the degassing
step al so renoves hi gher-boiling concomtant and
deconposition products (Table 8). 10 Table 8
El ongati on- Lubri cant Cont ent of Content of Result aiding
agent (stearic +initiator-iniggi ator-Silver as
perpal mtic)derivedderivedsteel test
@ﬂnﬁent@epdwetpr@dudhmbﬂuwombLMﬂEMykﬂﬁﬂﬁdmmeaddbmion of
r % [ 0 019**Man

rleu;i? uceasﬁl% gq{gja ci:gar}: ﬂ) a%%ll %l%%Q.c %?3:191 y
60. 021+0. 0310. 047*0. 018**Nhny resi dues Inventlve

, Tfher-gﬁlj_% c%rﬁ’@dﬂﬁﬁld EXgoPl@vanta of _a
60. 017+0. 0320. 038*0.'017**n."d. I nv nt|ve Ther

5 gthei piloBaahiperaddyagsiaugnee resion tExa‘?ﬁﬂf@lng become

Iy i&h i, dAls' tud e szV\/&onHtJ(l@”ﬁahbﬁ@BEs?SHﬂ'&@sd@;ass:mg
not therﬂg y stabilize

FEER). 0#4PPVveriPT9YRY e gﬂrghﬁ%ﬁi’%ﬁﬁﬁy o‘?opr%%‘i“dife'ht
Therombd 34 tsi@bigdaRrat t s (Table 8).

gfa551ng of

10 - Table 8

Elongation- Lubricant Content of | Content of | Result
aiding agent {stearic + | initiator- | initiator- | Silver
as per : paimitic) derived | derived | steel test

content product’ product visual

' 1 wt% undecyl inspection
laurate
] wt%
Comparison A 1 0.031+0.022 | 0.053* 0.019%* Many residues
Prior art
Example 6 0.021+0.031 | 0.047% | 0.018%% Many residues
| Inventive |
Thermally
stabilized
Example 6 0.017+0.032 | 0.038~* 6.017** n.d.
Inventive
Thermally
stabilized
after
degassing
extrusion
v A ook e
Example 11 - n.d. n.d. | Little by way of
{Comparison residues
1c,

not thermally
stabilized
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**: Docosane content Undecyl laurate content Content

of tert-butyl per-3-ethyl hexanoate deconposition

product ****:ZSK70 tw n-screw degassi ng extruder, 300
kg/ h; one degassi ng zone about 850 nbar vacuum 245-

270C cyl i nder tenperature,- B3 +pm speed 10 Met hod of
eterm ning the | ubricant conponents stearig acid and
paampt¢ dfaci d and the ini<Oi@tor-deri ved praddicts litile
nrdegesane and undecyl llaurate: The pol ymer Was, ¢ residues
di ssol ved i n (di chl oronetthane whic 15 contdi néd a o
KHWRaEiount of nyristig acid as @n internal| standard
andpprecipi tated with n-{hexane. After filtrjation, the

by

di ssolving and preciprtating operatron waS repeated

~on the filtration residue in order that the inclusion

of: anal ytescosandecquteenipi t at ed pol ynmer- 20 nay be

spbstanti@ﬁég&iggﬁg%{%g?i%$ﬁﬁéﬁétered-off polyner was

repeat edl y was n- hexane. The
pfett pit ooredt | t raft e W tcdndert r aped Boethylbexanoate

a rotaryjevaR M ofonsh-daken up with a defined
amount of dichloroﬁ%t&g%e. Stearic acid, palmtic

acl " and 2% H db¥dBaRETREr CPRARING cexERedeF n BPO kg/h,
ca}oi I( Idar yorg@fdeigas@ﬂﬁgogb@{éhﬁm%ns sa@tcma]% 5@aahuxfn, 245-
pol y(di ne [ an columm and o e basis of a.
cal i brat i%ﬂ}/aic O%ngg% o SHRRF TS m 1(2t%‘ﬂaﬁﬂfed
met hod. The undecyl laurate content was approxinated

J - E l .

n&ﬁz %9&?"'-Pf'-- f“oﬁé&%%ﬁEs'%%%aric

dg_rRdmdséenp@sid orapd odtibes énitietorpdeylived

A8 odu@tHW-Nex AL ardd unde b Pub%ispl ution of the
porymer in dichlor and gas

chromat ographed directly on an apol ar _

The polymer was dissolved in dichloromethane which

contained a known amount of myristic acid as an
internal standard and precipitated with n-hexane. After
filtration, the dissolving and precipitating operation
was repeated on the filtration residue in order that
the inclusion of analytes in the precipitated polymer
may be substantially ruled out. The filtered-off
polymer was repeatedly washed with little n-hexane. The
precipitation filtrate was concentrated to dryness in a
rotary evaporator and taken up with a defined amount of
dichloromethane. Stearic acid, palmitic acid and
n-docosane were quantified therein by capillary gas
'chromatography on an apolar 50 m poly(dimethylsiloxane)
column and on the basis of a calibration according to
the internal standard method. The wundecyl laurate
content was approximated by assignment with the
n-docosane factor for lack of availability of pure
substance.

Method of determining the decomposition products of

tert-butyl per-Z2-ethylhexancate:




15 m pol ydi net hyl si | oxane capillary. colum. No

deconposition products of tert-butyl per-2'5

et hyl hexanoate were detected, their retention tine

havi ng been determ ned beforehand by targeted

deconposition of the initiatdh.~ The detection limt
ted at 0.01% by wei ght by anal ogy wth

. was __est] )
| s%bsﬁtﬁanéeggtmas&fchéﬁﬁc olafMigict dife JXCRITEImEthang hyas

10

| b kepyred Oadec gaposiHicata fgedtles. MR 2004/ 097088 apolar
P /EP2004&0%§64% - 8 CLAIMS 1. . 14

bat | B SAREPHY A8 BRET RN oIf SRd LhfbhouSo LU o
tdecompbastical | y prodesssbl e, of or netdettebutyte- per-2-
[ A ALY ROLYEBr 220 VDKL L APNOPRE 1 8N 8HBRESL! O e
production of synthetic frbre froma imelt-sprnna fe
fRayEng or nPag nat €ekepoipedr whkERrebandconpat i btergeted
Wid FornSéd Ok B6ONGAT LRS- 8ANBNELHS. agRB dellction limit was
characterized jn ipaé the,elongatlon-enhanQ|ng agent
i SRR Jt P abiFi RBavebghtdBYt ABALBEYalith substances
artio oxi detévecsUbsdaneesursd tikat ditmileant aions the t atigkely
n écnnrgéthqg 6@6bllw€ight of 15 deconposition
POt S tet Rt Using the gas- chromat ogr aphi c
head space nethod. after thermal exposure at 290C
under argon for 30 min. 2. Elongation-enhancing agent
as per Claiml1, 20 characterized in that it contains
a - to Cl2-al kyl acrylate as a conononer and/or was
polynerized in the presence of a nolecul ar weight
regul ator which is an al kyl 3-mercaptopropionate,
where al kyl represents |inear or branched G --Cl18
hydrocar byl groups. .25 3. Elongation-enhanci ng agent
according to Claim1l or 2, characterized in that it
contains an antioxidative substance in an anmount of
0.05%to 5% by weight. 30 -
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4. El ongati on-enhanci ng agent according to one or

nore of Clains 1 to 3, characterized in that the

antioxi dative substance is octadecyl 3-(3,5-di-tert-
but yl - 4- hydr oxyphenyl ) propi onate and/or is sel ected 35
fwonz00&/ebag83of sterically hindered plreaTyEP280d/003645
of divalent thio conpoundsiﬁgd/or of trivalent ,
phosphorus conpounds and/or”-of sterically hindered

- pi jdine derivatives. - 86 5. El ongation-enhancing
SRS

ccording to one or nore of Clains 1 to 4,
characterized in that the antioxidative substance was

af'ded £9oh & TBRORY nélﬁg; gestb%thrc% 0f g dg@wghms_ and

ol ymeri zat'i on. enhanci ng a
a%b%?@@ﬁbaﬁ%l%ﬁblbr Eﬁﬁ@ﬁ%ﬁlhdﬁm s foune from  free-

cbaaﬁéaﬂyz%wmetﬂ%@ @ln(\{l?c %@ﬁé@/l aﬁeryé@éﬁtéé; to

present {n an anmount of 1.5%to 10_15% by melgit as a
t%?%mrogt &t | .anﬁ&e&dﬁonéﬁsre bEE®d ch sPampnable

weighé - ﬂérmh@gem@ﬂgaglpeigmbanahmgh ageﬂhcoﬁpatlble with
El ongat ent accordlng to daim6, 15

Char o LT L, AR SO 1Y (oo B esont a0 a

thermally stabilizing conononer. 8.

EIongaéﬁgp?g@ggggé@glﬁggpgtaccordlng to one or nore

of Cains characterized in that it is 20 _
pol ynmeri zed from nmononmers of the general formula I (1)

W& ee&nga@lea ahBahPenganRy it diéf@hsmnaamg %rt%b%q%ed

%& endently a substituyent ,consistin

Rvi BAaREaOEmo . Ahy ot e Baks R Sttt IS paat it

scontatms ofn ttttstanbl ettt armowes ghtheaaf m% amq; Racigihtg of
4 t. 40 n

E*Oﬂgﬁésj_@l n%% ge‘ggc%é)%g tOuSJ_m_:;or t}r),r%regas—

i on-en ng agent accor one
o¢h£¢m¢h®gnamma® dlemrchct spezed i methed itafiteemm thermal

theroplly st abidizegh ol VARt by ¢ %Eetmcfﬁyﬁate 10.

El ongat i on- enhanci ng agent according to one or 35
nore of Clains 1 to 8, characterized in that it is a

2. Elongation-enhancing agent as per Claim 1,
characterized in that it contains a Ci~ to Cjpy-alkyl
acrylate as a comonomer and/or was-polymerized in the
presence of a molecular weight regulator which is an
alkyl 3-mercaptopropionate, where alkyl represents
linear or branched C;~Cig hydrocarbyl groups.

3. Elongation-enhancing agent according. to Claim 1
or 2, characterized in that it contains an
antioxidative substance in an amount of 0.05% to 5% by

welght.

4. Elongation-enhancing agent according to one or
more of Claims 1 to 3, characterized in that the
antioxidative substance is octadecyl 3-(3,5-di-tert-
butyl-4-hydroxyphenyl)propionate and/or 1is selected
from the class of sterically hindered phenols and/or of
divalent thio compounds and/or of trivalent phosphorus
compounds and/or of sterically hindered piperidine

derivatives.
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copol ynmer formed fromthe foll ow ng nononmer units: -
87 A = acrylic acid, nethacrylic acid or

CH2=CR-COOR', where R is a hydrogen atom or CH3 group
and R is a Cl-15-alkyl radical or - a C5_12-cycl oal kyl
radical or a C6_1l4-aryl radgal, 5 B = styrene or

Cl 3-al kyl -substituted styrenes, X = a Cl- to
Cl2-al kyl acrylate other than A the copol yner

e ot P I S T L L AT o e Rl o ol o=

ofore PRandleimsi00% by wéi ghtharddterized in that the

- ELopgad{ @ epbanchpgragent assPerladddd Md9, the monomer

characterized in that |t is a copolynmer of nethyl
MRt REEF | R P ER P h- Bt 119 delty I RR bymest 23k ion.
El ongati on- enhanci ng agent as per C aim 10,
c araq¢ rizeg.in_t at i is aco o%%$ﬁr_ f netQ{l
Lhadi SPAFEEL QYT ERRA G - BUTR)] ATGIIR 2¢O g one  oF
Bhongatif o-lerdmancl nge agdentchaceartdinigetd ionetlosat BOMR~ to
[ +Lcharacterized .i at _it.is o
CBoPORE St oRE TR BEeBE HE 401 PBRAS Bhoher® tO
b s:bw5 weighgoo@eo 89%yrwel iht Lfakridnionisres comonomer
564 864 ednl B £H€2 0 QUR HRNSI ST ERAE N AN Ich -3¢idncing
nmet hacrylic acid and corfpounds of the géneral fornula

=CR-O0OOR , where Ris a hydrogen atomor a CH3
.group and. R is a Cl_15-alkyl radical or a 30

12- | oal kyl di cal 14- ) di cal .
T do AT S PR R b SSB g C S P, Clain 6,
sehavietefiom t be thadup-dbotyilstdaanyleftestys epeeaadt as a

-'Cehgfragf%% m%ﬁélt(?&néﬁ&ﬁeep_es, with optionally G

=0%to y wel ght” of nonomers selected fromthe
group of conpounds consisting of conpounds of the

'f@!nU|Eldﬂgaﬂidniﬁﬂhdﬁéing53éﬁent according to one or

more of Claims 1 to 5, characterized in that it is

polymerized from monomers of the general formula I
()

where R' and R? are the same or different and are each
independently a substituent consisting of the optional
atoms C, H, 0, S, P and halogen atoms, the sum total of
the molecular weight of R''and R? being at least 40 and
at most 400 dalton.

9. Elongation-enhancing agent according to one or
more of Claims 1 to 8, characterized in that it is a

thermally stabilized polymethyl methacrylate.

10. Elongation-enhancing agent according to one or
more of Claims'l to 8, characterized in that it is a

copolymer formed from the following monomer units:
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0O <AOHOH ,,-AT where R3, R4 and R5 are each a
hydrogen atomor a Cl_15-al kyl radical or a -
C5=12-cycl oal kyl radical or 5 a C6_14-aryl radical,
with optionally H= 0%to 50% by wei ght of one or nore
ethyl enically unsaturated-ngnoaers copol yneri zabl e

with E and/or with F and/or G fromthe group

cansist iany yi( cof aaidet metdtyreddc vaoyd arret@lm:CR COOR’ ,

ggzuﬁmrﬁe@lyqﬁﬁa&ﬁh gﬁSP%ﬁr %%mﬂ? is
chlori d@ Qi-nykildghe rekioplder Hal Qrgm—cmlb@thlmh ethdical

styreneg,y 4 r@éll4egg9israa§@mopenyl 15 ethers and -
di enes, the sumtotal of and H together being

G
eBualF t 6tYESE% BF \ﬁersgﬁtlké’ﬂ tSH@Sﬁértyﬁ@fiu gRHEENeS,

mEnoser & 30 td4c Eaghgat heryeakanekthgragaah as per

Claim13, characterized in that it is a terpolyner of

met hyl methacryl ate,. styrene and :

NEbgc lcopex yimeal eicomsdetiby cﬁ@%tt@n%%hhgcmggagemﬁ A,
cordi Nngat Q. 0 Spoie Qf, Gl

Earggt grgl zg) Q’%lgﬁt O%n t’hgt % |35 anf)g'opcﬁ %ﬂgecr dfr % (Sum

| 6aself ofir Rof Bt Aadf Bl FolP @y bmmmhtum ts: O%to

99% by wei ght of nononers selected from - 30 the group

consisting of acrylic acid, nmethacrylic acid and

cohpouRdSRgRtLRB- @@H%FEJLHGM AgeRt CHRECRIFODR Clajer 6.0/
Rcharachydiagean ;alhornrczit a igH3 isgr ach@p&ﬁners & methyl

d 12- | | kyl
AatRaft L p ek e - Bhe el ela B T h it Panal 1y F

=0%to 50% by wei ght of nmononers sel ected fromthe

12. Elongation-enhancing ‘agent as  per Claim 10,
characterized  in that it is a cdpolymer of methyl -
methacrylate, styrene and n-butyl acrylate.

13. Elongation-enhancing agent according to one or
more of Claims 1 to 9, characterized in that it is a
copolymer of at least three of the following monomer

units:

E = 30% to 99% by weight of monomers selected from
the group consisting of acrylic acid, methacrylic
acid and compounds of the general formula
CH,=CR-COOR’, where R is a hydrogen atom or a CHz
group and. R’ 1s a Cijas—alkyl radical or a
Cs-12-cycloalkyl radibal or a quj—aryl radical,
with optionally

F = 0% to 50% by weight of monomers selected from the
group consisting of styrene and Cj-z-alkyl-
substituted styrenes, with optionally

G = 0% to 50% by weight of monomers selected from the
group of compounds consisting of compounds of the
formula II, III and IV, o
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5group consisting of styrene and C _3-al kyl -
substituted styrenes, with G =0%to 50% by wei ght of
nononers sel ected fromthe group of conpounds

consi sting of conpounds of the 10fornula I1, 1l and
IV, R& R$ nix R (11) where #B,- R4 and RS are each a
hydrogen atomor a Cl 15-alkyl radical or a
C5_12-cygt oal kg? radi cal 15 a C65_14-gryl radical
with optiopakly H = 0% to J50% by wei one or nore
et hyl eni cg unsat ur oners caojol Berlzable

A

consi sting 40 of a-
acrylic esRérs, met hacrylli c esters ot herQt han E,

et at e,

acrylonltrlle acrylan1de met hacryl am de, vi nyl

chlori de, Mitthy! i dene chl oride, hal ogen{iV3ubsti t ut ed

styrenes, vinyl ethers, (ﬁbpropenyl 25 et hers and
dienes, X = 1.5%to 15@6by weight of a C- to

Cl2-al kyl acrylate other_ than E the sumtotal of E,

F, G HwhedeXRt pgBt hend bRl myreqeath 80hydregem byom or a

wei ght gf th yﬁ%ﬁié@f'@rﬂ?Q? %gbygﬁgkyl radical ox

'Elongatlon e ICi Ng agent as per

charactérp&ed'¢¥wkr%&d1¢ale a copol ymer of nethyl - 90
nmet hacr yk ateo ﬁhgﬁghgyexylrnale|n1de and n- butyl

acryl at %P ati on-enhapcin ent as
e DpaterUred OTBT [oL) 608 OlpdF ford O RRALLY
nethacruhaheuratgdenenoﬁémamﬁ13hebpb&@hemﬁudhland with E
n--butyl ? ¥|%&%h:Piaééﬂﬁgqélggéﬁngﬁncb%%u%g n81st1ng
accordlng one or
: - a-methylstyrene, vinyl acetate, _acryllc
esters, methacrylic esters other than E,
acrylonitrile, acrylamide, methacrylamide, wvinyl
chloride, vinylidene chloride, halcgen-
substituted styrenes, wvinyl ethers, isopropenyl

ethers and dienes,

" the sum total of E, F, G and H together being equal to

100% by weight of the polymerizable monomers.

14. Elongation-enhancing agent as per Claim 13,
:characterized in that it is a terpolymer of methyl
methacrylate, styrene and N-cyclohexylmaleimide.

15. Elongation-~enhancing agent according to one or
more of Claims 1 to 9, characterized in that in that it
is a copolymer of at least four of the following

monomer units:

E = 30% to 99%‘by weight of monomers selected from
- the group consisting of acrylic acid, methacrylic

acid and compounds of the general formula
CH2=CR—COOR’, where R is a hydrogen atom or a CH;

group and R’ 1s a Cigs—alkyl radical or a
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10 nore of Clains 1 to 17, characterized in that the

el ongati on- enhanci ng agent was pol ynerized by

si mul t aneous or successive nultiple initiation. 19.

Pl astics pellet consisting essentially of an .15

el ongati on- enhanci ng agent- @&&oerding to one or nore of
Clains 1 to 18 and .a nelt-spinnable fibre-formng

mat ri x PehyneycleolkP agkiddsapel det aacCongiamyt o rédaicml,

19, 20,¢baraptephiedyin that the fibre-formng matrix

polymer i's a polyestef, -a polylactic acid, a pol yani de
or polypropylene. 21. Plastics pellet according to
Graim 20y t3550kapgchenighedotNmbRdhetBe seBLbtsRl R8BI @he
fibre-formng polyester is a_pol yethyl ene

t er epht HaPHPe, POISEtI%ne® L napiFaig e, and  Ca-z-alkyl-
pol ypr opybehéttieedpht hatate, owvitipol ybut yl ene

terepht hal at e-.gnd, may sel ectively contain, up to .15

o1 o201 03 EBpaPTel KrEBhF b PeteteibnyeLan et hemothe
a pol yf gnetponél cbmanuhdes conpoathng 22, cPmpoessisf of the

produci pg.g,;pLas lp§I@eg£§tﬁ@gcording todaimil9 to

21, characterized in that the nolten

el ongati on-ai di ng agent, before or after it has been
35 m xedpd nto ghe nelt of gthe matrix polyger, is
transported _tArough a degdssing zongdin ich the nelt
i s degass y appli j a vacu ef ore
pel | eti zak es pl afle 1 23 astPcs pell et
produc#%le ing t IOH 22, erized in
that the peR¥et cont ess than y wei ght of
nmononmer fromthe thermal gdeconposition of the

el ongat i on{#phanci ng agent, based - on ggg wei ght
fraction of the elongati @i}y enhancing agent. 24. Use
of the el ongation-enhanci ng agent according to one or
nore of Clains 1 to 18 as an additive in the 10

- productyeeref REynkheind &3 ki TR aa NBYArsgeENNabbR or a

fibre'féfjﬂlgﬁﬁﬁfréé&ﬂ%ﬁf“§¥'a g?ﬂ—2§c?ogﬁh§333381c%1 or
a Cg-12—aryl radical,
with optionally

H = 0% to 50% by weight of one or more ethylenically
unsaturated monomers copolymerizable with E
and/or with F and/or G from the group consisting
of o-methylstyrene, vinyl acetate, acrylic
esters, methacrylic esters 'other than B,
acrylonitrile, acrylamide, methacrylamide, wvinyl
‘chloride, vinylidene Chloride, - halogen-
substituted styrenes, vinyl ethers, isopropenyl
ethers and dienes, ' _ _

X = 1.5% to 15% by weight of a Ci;- to Ciz-alkyl
acrylate other than E

the sum total of E, F, G, H and X together being equal
to 100% by weight of the polymerizable monomers.

l6. Elongation-enhancing agent as per Claim 15,

characterized in that it is a copolymer of methyl
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. polypropylene.

pol yl actic acid, a polyam de or polypropyl ene. 25. Use
according to Claim24, characterized in that 15 the
nel t-spinnable fibre-form ng polyester is a

pol yet hyl ene terephthal ate, pol yethyl ene napht hal at e,
pol ypr opyl ene terepht hal ate @y ol ybutyl ene

terepht hal ate and may sel ectively contain up to 15

moéhaotyhatepol ynefcanbblosxyimd be nb% by waight ef-baityl

chgghgfcgnctional brancher conponent. 26. Process for
prodacrng synthetic fibre in a nelt- spinning process
froma polyner blend. formed froma nelt-spinnable
fibre- L0g; BRLL, r n .

el hgat o aahoncy e e P e BT (FlE Phe 15
f FBRESFBERE AR Mt R i kt?gl yier R8s AddeePebyIer atof eagithyl
onetBkengabten- enhangidie ,agent-a¢e0pHERY1 L1 ODR1 Q& and
nore . of Cl ai 1 to 18 in an anpbunt, of 0.05%to 5%
b?"bHEVgh??rEggEﬂ' on the total weight of fibre-forning
30 matrix polymer with this elongation-enhancing

t. - Caj 0, acteri din
O Rl e AR I L i, o
agene e Clatimsdutedtas %/ -+ awheeerticalizied t be fworam ofthe
e PEhLSL 1 85-3RnRRE &g al Ml 40 21iato t]gglﬁggﬁyféaon by

proceSs for producing synthetic fibre. 28.” Process as
petnel BRREOBS @hRafBeteFFree TalthatetHelthrfeienon of
t he el ongati on-enhanci ng agent to a nelt - 92

spiLnnahle fibre-form ng polyester takes place jn th '
PPl B er  REL TSP oc GRS PeRRR GG (A an
pe bodugét boneénhimec oy yegeat. atc2FdiPgodessoms per more of
' 6,1C a rigqed ip that. the it t .
S:géﬁgg_gtgi o%-gﬁtﬁa%ipng agen‘-in to at % -r?a%%enn%bge ﬂﬁmmg _
figE Bl oPed e pol yest er takes place after the

pol yester nelt has been discharged fromthe final

sé@ge }?f t he pol ycondensati on pl.ant and is being

t+Anspbr 284D t o PeHE SF r ecRCSPFAMIAY opér ati DR21fhe 19/

etiongattoni zehhancith@taggd bebhg-IBthedgbyamears pofl vier

side stre xt.ruder anrdll t_Lhe nol ten
? actic

m . .
et Onght IBHOGHITAC nG ab 4Cid, a polyamide or

21. Plastics pellet ~according to Claim 20,

characterized in that the'nelt—spinnable fibre-forming

 polyester is a polyethylene terephthalate, polyethylene

naphthalate, polypropylene terephthalate or
polybutylene terephthalate and may selectively contain
up to 15 mol% of a copolymer and/or up to 0.5% by
weight of a pelyfunctional brancher component.

22. Process for prodﬁcing a plastics pellet according

. to Claim 19 to 21, characterized in that the molten

elongation-aiding agent, before or after it has been

"mixed into the melt of the matrix polymer, is

transported through a degassing zone in which the melt
is degassed, by application of a vacuum, before
pelletization takes place.
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bei ng transported through a degassing zone in which

the ngt is degassed, by application of a vacuum

before 15 the degassed nelt is netered by neans of a

gear wheel netering punp into the stream of the

pol yester nmelt and mxed th&rewith by neans. of a

static mxing sector. 30. Process according to one or
e oflGalios 261120 trorc@citiar acteridiady i ot Bakimhe 2,
S off d t as 5
SPLODLOG 1oL Oy EREEC d’l&t?]e AT £8nAL 1h8ASt e Sqhan
26-8% 3oy cheebdhieri zH |r1ﬂctfhmelt he ﬁlicme ftd?rem nghermal

'n@é&bﬁ&ta@él@%ﬂ”%"f ithe éf@ﬁ@?@l%—téﬁﬁ%ﬂld’lﬁg g%ﬁ'tbl ®ased

pol yest e such as pol yet hyl ene terephth

POt y et | el 9Mapht Rf it B y oy eé@qaé?rléﬁh‘tqi’é}ad’tcemg

osigepol ybutyl ene terephthal ate and may sel ectively

contain wup to 15 nol % of a copol yner and/or up to

0.5% by 30 weight of a polyfunctional br ancher '

cohporiése . o82th8yerlbeyat ibhbrehahtdngablgenity axquradess to
%’r@;ﬁ” ofﬁeg 8pe 9 Y & 0t T3 ”Egzgnt °ad°’él 13\;3e 3%h the

he re accor Ing to da consi’s
e@%@%‘ﬂ%\l@y it a speithedl ool énbrﬁor fedmf ra)mﬁpiilqr@sitﬂemable

apgother SlRNgat &f&%ﬁ@ﬁaﬁ&w@e@g%tlﬁc CPE d'ang?&@ﬁ@ggef:’r a

more of CJaing,1 to 18 characterlzedmt
PR} BLaCHE A FEA1 e sPPhURURE ppin RP L WRFRRELERS om t he
thermal - 93 deconposition of the

|on enhanc 34, Use or_further

ot oelrhg e OEREngy R Lai Ble. R TaSaedy 185 that
|t1h@ drﬂmﬂamgsmmmhshﬂtefa@meﬁgorﬁlmger apodpesB8Br Usks a

Syfd et i@e%é;@‘?ﬁqﬁa@ ai 'E@Zyé)c;h@%rf&r aphthalate,

pr od¥JC| ng staple 10" 36. e synt
fPHEEPRIP I @ien 32 oFeBsPhbhalpEsduci ng’rnonv\o\lféﬂéfbwlene

l#%téﬁhﬁﬂ&&éﬁ@tgﬁﬁlﬁa§lBé@e@fl@hﬁynbaﬁtﬁﬁn3apfQB 15 mol%
duci n dustri al rns 15 38. Ugg further -
cé%sﬁ%’é’ g‘fymt% ﬁ& of?Pq &Pm © bY weight of a

polyfunctlonal brancher component.

26. Process for producing synthetic fibre in a melt-
spinning process from a polymer blend formed from a
melt-spinnable fibre-forming matrix polymer and an
elongation-enhancing agent, characterized in that the
fibre-forming matrix polymer has added to it at least
one elongation-enhancing agent according to one or more
of Claims 1 to 18 in an amount of 0.05% to 5% by
weight, based on the total weight of fibre-forming

matrix polymer with this elongation-enhancing agent.

27. Process as per Claim 26, characterized in that the
matrix polymer and the elongation-enhancing agent are
introduced as a raw material in the form of a pellet as
per Claim 19 to 21 into the production process for

producing synthetic fibre.

28. Process as per Claim 26, characterized in that the

addition of the elongation-enhancing agent to a melt-
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19 to 21 to formsynthetic fibre, the level of nononer

fromthe thermal deconposition of the el ongation-

enhanci ng agent in the pellet being reduced by thernal

20 conditioning of the pellet at a tenperature at

| east 10C. higher than the gd ass transition

tenperature of the el ongati on-enhancing agent to | ess

thp.hmﬁ)alﬁ% byf i hwesi-ghtrriage dpohy e beeneitgited r ptticen iof  the

ongat nc Ll et j t

Si %%aad[ ofzgl?l% % ;}/1&91?@ ?%%%{gﬁggﬁ_a@e cﬁ)ﬁffﬁg Rhe

apn@dﬂthgonooﬁ]%@@n&ﬁﬂYQﬁ%@%cterlzed inthat the

~pellet is thernmally conditioned for at |least 4 hours

under vacuum dry air _or inert gas atnosphere. 30 40.

E¥ngabFoRcennancPRy adesl afcoFBPRECEEToREdoLN fbRE the

ofaleisn bft aHd, cTthagati éfligplahdihfatageht cantai aelt-

t t han, 0. 05% b i ght i due
S TRERLE DRRPEe v Re g opShueShar ctpken BLaS% By tess the
mpogyésbérrmslﬂuhasfbeanlduschhmgedefmmmdtpeodhmbi stage
(| h,
fe ELengAUl ALNNANEg Q00 MHANILO RTREPNAS it ced
radi chhey pokpaeri zednpingl i @pmﬁ@nc@nfandth@daml@dlgfactrlon-

egﬁan@iﬁguﬁﬁéﬁe Bglﬁﬁn%quéafﬂﬁﬂﬁééﬁQHbﬁ a side stream

nmel t - spi nhab bre-formng matrix polynmer. which is
|ﬁ%%ﬁ%%?¥blénﬁﬁtﬁhesaﬂeléﬁéngéiP@ﬁﬂ&ﬂ%ﬂﬂﬁﬁﬂ?ﬂ%&&ﬁ agent

chai ter_»aﬁgﬁorﬁeahahroutghcgnaaga§smﬁtg gohe tHhamnd.cd5%he

ddj t
BYtE i o Leslues E R By S ATGnD o r BEFHiRe FRRATS

|nhe|HEgasdedlwedtpﬁnﬂumesered by means of a gear wheel
metering pump into the stream of the polyester melt and

mixed therewith by means of a static mixing sector.

30. Process according to one or more of Claims 26

-to 29, characterized in that the spinning take-off

speed is adjusted to at least 2 500 m/min.

31. Process according to one or more of Claims 26 to
30, characterized in that the fibre-forming matrix
polymer is a thermoplastically processible polyester,
such as polyethylene terephthaiate, polyethylene
naphthalate, ' polypropylene terephthalate or
polybutylene terephthalate and may selectively contain
up to 15 mol% of a copolymer and/or up to 0.5% by
weight of a polyfunctional brancher component. )

32. Synthetic fibre obtainable by a process according
to one or more of Claims 26 to 31.

33. Synthetic fibre according to Claim 32, consisting
essentially of a polymer blend formed from polyester
and the elongation-enhancing agent according toc one or
more of Claims 1 to 18, characterized in that the fibre

contains less than 40 ppm of monomer from the thermal
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decomposition of the elongatioﬁ-enhancing égeht.

34. Use or further processing of the synthetic'fibrer
of Claim 32 or 33 in a drawing or draw-texturing

operation.

35. Use of the synthetic fibre of Claim 32 or 33 for
producing staple fibre. ' '

36. Use of the synthetic fibre of Claim 32 or 33 for

producing nonwovens.

37. Use of the synthetic fibre of Claim 32 or 33 for

producing industrial yarns.

38. Use or further processing of the pellet of Claim
19 to 21 to form synthetic fibre, the level of monomer
from the thermal decomposition of the elongation-
enhancing agent in the pellet being reduced by thermal
conditioning of the pellet at a temperature at least
10°C higher than the glass transition temperature of
the elongation-enhancing agent to less than 0.3% by
weight based on the weight fraction of the eiongation—
enhancing agent in the pellet prior to'meltingrin the

spinning extruder.

39. Use according to Claim 38, charactefized in that

the pellet is thermally conditioned for at least

4 hours under vacuum, dry air or inert gas atmosphere.

40. Elongation-enhancing agent according to one or
more of Claims 1 to 18, characterized in that it
contains not more than 0.05% by weight of residues from
lubricant additives and/or not more than 0.06% by

weight of residues from initiator-derived products.

41. Elongation-enhancing agent which is amorphous and
thermoplastically processible, formed from free-
radically polymerized vinylic monomer and adapted for
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prodﬁctioh. of synthetic fibre from a  melt-spinnable
fibre-forming matrix polymer. which is incompatible with
said elongation-enhancing agent, charactérized in that
it contains not more than 0.05% by weight of residues
from lubricant additives and/or not more than 0.06% by

weight of residues from initiator-derived products.



