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esters, and incorporated mto the polymer chains. The main purpose of this modification
" is to improve the dyein, ies of the filaments and fibers, and this is the only

20 " purpose of the mod:ﬁcatzon polyesters with bis~ (p-carboxyphenyl)-phosphlmc acid 20
as described in German Auslegeschrift No. 1,232,348.

However, it is also known that polyesters comprising phosphorus-containing
compounds may have flame-resistant properties, Thus, French Patent No. 1,196,971 -
disclosed copolyesters containing phosphonic acid units which are resistant to flames

25 and heat. These copolyester products can be used as flame-protection agents, adhesives, 25
varnishes and impregnating substances for paper and textiles as well as intermediate '
products. On the other hand, it is not posslble to spin these polyesters to yield filaments
or fibers, since their phosphorus content imparts brittleness to the products.

. ' It has been suggested that flame-resistant polyesters can be prepared by incor-

30 porating 'by condensation into the polyester molecules, alkylene-diphosphinic acids, 30
arylene-di-phosphinic  acids or - aralkylene~d1-phosph1mc acids which may also contain
additional atoms such as F, Cl, Br, O and S; these polyesters can be worked up to .
filaments, fibers and to sha ed arucles éGerman Offenlegungsschrift Nos. 2,236,037;
2,328,343 2,236,038 and 2,236,039) owever, due: to their occasionally rather con-

35 siderable volatility at the: condensation temperatures, it is quite difficult to incorporate 35

: the diphosphinic acids by condensation. Therefore, quite frequent use is made of non-
volatile oligomers of diphosphinic acids with diols whxch can be mcorporated by con-
densanon, this means, however, that these oligomers have to be prepared first
: Another method for preparing flame-resisiant polyesters has also been carried
40 . out in such a way that phosphorus compounds which are not built into the polymer 40
: " 7 chains were incorporated into the polyesters. As such additives there have been used—
according to the Japanesc Patent Publications Nos. 7,142,230 and '7,142,231—certain .
esters of phosphoric acid of halogen-containing aromatic’ dihydroxy-compounds—
and according to Belglan Patmt No. 769,229—particular polyphosphonates and poly-
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of white products-thus the products obtained are of limted use only. The
present invention seeks to produce permanently flanme-retarding |inear poly-
2 esters, the filanments and fibers thereof having textile properties

“whi ch conpare 25 -- - favorably with fil.aments and fibers made of the
correspondi ng non-nodi fied pol yesters, and which can be processed to~eld
sheets and other shaped articles. In addition, there was sought a

nodi fication agent which is not volatile during the process of incqfpo
ti.on by condensation. 30 Accordingly, ‘the present invention provides a
Ilneargpolyster conprising units &44%3%%d froma dicarboxylic aci3 and
units derTved frfom a dror jand from3 to 20 nmol -% based on the . total

aci d-derived units, of phb hor us- cont,ai nlhg nits of the 30 formul a
[err] 35 in which R r@pr|e nidafsafrdte eﬁ&lﬁ c or aclic alkylene

radi cal preferably havings#35 forofn 1 t G fiLS °nor e preferabl y from2 to
10 car bon at ons or an aryl ene or a kyl e | e, @ group
of they for rl g aL m ooﬁ:ﬁﬁ e .?'“&B' s S Kyl Tadi cal
havi ng % % ’S(‘aﬁlms.OAltlﬁﬁghaﬂatokylarermd-l cal (for
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and/ or ey EBIERIR o, QXNEGH. o WL obbend s Witdde YSBs, NERRIOFRPS 0T e €71 ed
phosphor us- o d1g units . are those of the above general -formula

45 i n1@hi ch [ eThe| followidg are examples of radicals R containing substifuents or hetero-) 46é0349

3 [err] Thestesdi cals [err] may be  substituted by hal'ogen [err] atons or
sul - fonate groyps and/ og. may contgd.aj;\;uoxygen sul fur. or @#trogen

het er oat ons; _st surt e |n t hi Iatter ?%QL are 6‘T“ and S atons.

- Although N a%énms are p 5 bl e chai nbers as == or substituted
[err], they are l'ess zﬁﬂ’proprr ate, since . N- conpounds e often
responsi bl e f undesi rabl e di'scol oration dur| ng the poly- condensati on.
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20 S When Risa saturated acychc or cychc alkylene rad1cal it can be halogen—sub- 20
stituted only, prowded that the compounds -do not or only sllghtly separate hydrogen
halide during preparation of the polyester Smmble halogen-substltuted alkylene-radwals
are, for examplé, those of the formula - _

-CH,—f':—cn.— (X-—F a, Br)

R and perﬂuonnaned alkylene radlcals. B ' ' 25
. " The radical R, may also contain- substituents. and/or heteroatoms in a slmxlar '
manner, the most suitable substituents, however, are halogen atoms and the sulfonate
group, for example, the following - _

CH:CL C.H.Cl C,,I-LBr, C.H SOgNa

30 . The present invention also prowdes a prooess for preparing the linear poly- .30
) esters described above, which comprises reacting one or more dicarboxylic acids or
their esters with aliphatic alcohols having from 1 to 4 carbon atoms, preferably tereph-
thalic "acid or dimethyltérephthalate,  with one. or more diols, preferably ethylene
. glycol, ‘and with from 3 to 20 mol %, based on the toml acid components, of a com-

35 pound of the formula - _ o 35 -
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Suitable dzol-components are those of the formula HO(CH,),OH in which n
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aﬁdahyﬂhﬂkhﬁdalcohol having from 1 to 4 céroon ato

espec| ally g@t han0| .Wheng besides terephthalic acid, use is made of additional dicarboxylic acids,

35

is preferable - that. the latter comprise not more than 10 mol. -% of the total “acid
component used. A similar pattern is followed for the composition of the diol com-

nse,

ponent. For example, if further -diols—besides the ethylene-glycol, are used, then' o

quantity preferably does not exceed 10 mol.%, of the total diol component.

If the starting materials are freé dicarboxylic acids and diols; the st step of
the process is esterification, followed by polycondensation: If the: startmg materials - .
are dicarboxylic acid esters—especially dimethyl esters—the first step is transesterifi~ -

35

cation and. then . polycondensation; ‘each of these steps bemg carried out i the '

-of the usual catalysts. :
i The usual additives- (for example, Imkmg agents, delusterants and’ smbxhzers,
nucleatmg agents, coloring agent and fillers) can .be: added durmg the preparation -of

~ the polyesters, in addition to the usual catalysts.

45

' 1s obtamableby tlus method

55

The bifunctional carboxyphosphmnc acids which are added prior to,- during or
shortly - before termination of the polyconde-sanon, or their esters or their cychc
anhydrides can be prepared as follows: "

- Carboxyphosphinic acid hiving only one carbon atom between the P-atom .
and the COOH-group are obtained, for example, according to the reaction: described -
by H. G. Hennig and G. Hilgetag in *J. Prakt. Chem. 29, 86 ff. (1965);, starting - .
from a-Cl. or a-Br-acetic acid alkyl esters and phosphonois actd a]kyl esters. Avcar- -

Boxymethyl-phenyl-phowh:mc acnd havmg for example, the formula
. o _ :
==y oow

| . 6”6'

When R is an alkylene group ing 2 or m more carbon atoms, is ts"useful
follow approxnnately the reaction scheme ‘described’ by V. K. Chajrullin et al in

Obsc. Chim. 37 (1967) No. 3, pg. 710—714, starting from dichlorophosphines: mi’

unsaturated carboxylic acids, for example o

45
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suitable for use as co-conponents ate for-exanple, isophthalic acid,

5-sul fo-isophthalic 20 aci d, 5-sul fopropoxy-isophthalic acid,

napht hal ene- 2, 6-di carboxylic acid, diphenyl- 20 [err]. acid,

p- phenyl ene-di aceti ¢ acid, di phenyl axidespszp' - di carboxylic acid, <

di phenoxy- al kane-di carboxylic acids, trans-hexahydro-terephthalic ac
S

adi pi ¢ acid, sebacic acid, and 1,2-cycl o-but:ane-di carboxylic acid. Syitfgpble
di ol -conponents are those of the fornula [err] in which [err] 25 an
integer from2 to 10, for exanple propane-diol-1,3, butane-diol-1,4 and the
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[err] 6 1, 469, 349
.6 guarantee the desired flane-resistant properties, noulding conpositions
shoul d pre- ferably include at least 0.5 wt . % of phosphorus in the

pol yester ‘whi | st the amount present in filaments and fibers shoul d

preferably amount to at least 1 wt.% The flame-retarding qualities are
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i ncl udg/hal i des as substituents. _ ' 5
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fiber na:ioe ’ ._'__ narfsa liow artichbmt@%Mtquaﬂame-Wand 3ar bon

in the usual d‘ﬂ‘a ) ssuch s aped rtk. re can be _
ment.i:oned: casn,gg:‘;m us%ﬁe &ﬁumvaué?é ?‘e g .'.f.‘. cwﬁ

mechani al - trawmmlommemtaddcdmpbﬁeﬁwmmaéees partlcle units in -

| ar ge- scad e conputers . 307and sens ctroni c. appar-atus. The foI I ovm ng
Exanpl es | I l'ustrg unl ¥% '
ot herwi se i ndlwlgom%mt‘&%fm m%leha f%{%hl ni c aC| ds °
are based - on: ehterificition saking plack unds pergared vf 70 $3220° C. After ~

complenon of the separation o metlmnol 100 g. (113 mol%
EXAVPLE. gy iobppbinic aci, (Propacy P"Wmiof !
terepht haI ate -y, ﬁ o -.-°§\14 reln
Afﬁm'hawngaddedBSOmgofS,O,,thereacnonvesselzsfurtherheawdand, _
SR snmulmneously, evacuated: slowly 1o a pressure of 1 torr at 250° C. Polycondensation
PRI *‘1s carriegd out.at 0.2 tort and at 275° C until a relative viscosity (measured as a . -
45 19 "solution in dichloroacetic acid at'25°) of 1.85 is attained. The product has a 45
CL _melnngpomton44m248°C,andaphosphomsoonuentof185% .
o Thecondensauonproductwas fromthemeltundertheuwalcondmonsand,
3]ﬁ-'_ ymetehedmapropo-monoflSGSTheﬂxreadsobmmedshuweda
.. ' resistance' of 33 g/tex at’an elongation at break of 35%. They were worked up to -
50 a tubular knitted article which was used for dyeing and flammability tests, - 50
Dyemgthhtbeac:d dyesmﬁshavmgthecommeraalnamesof i '

- Supranol Echtrot ” (C.I. no. 24 790) (Red)
“ Alphanol Echtblau FGLL » (C.I. no. 62155) and (Blue)
“ Lanaperigelb 3 G ” (C.I. no. 19 025) (Yellow)

55  yielded deep colour shades, ' T &8
Theﬂammabmtyuestwascamedouxamdlngmtheoxygmmdexmethod-.'_'j: _
as per the test regulation ASTM 2863—70. For that purpose the tubular knitted - -
article was fitted vertically into the apparatus and ignited from above. An artificial = -
oxygen/nitrogen atmosphere was' created w1th a given oxygen content barely allowing :
60  for the test knit to bumn. .60
A value of 29 vol.%, of 0, was found. A corresponding tubular knitted article ... .. .




glycol in the presence of 230 ng of manganese acetate. 4 [err] as
catal ysts, the trans- esterification taking place.under nitrogen at
t enperat ures of from[err] After conpletion of the separation of nethanol,

166—g— (I3 ol 9 of 2-car boxy- et hyl'£746 = met hyl phosphi ni ¢ aci d
(preparation according to V. K Chairullin et al, Z obsc. 404 20 m
37 (1967) No. 3, pg. 710-714) are added at 220 C and esterified. ha “ﬂ

added 350 mg of [err] the reaction vessel is further heated and, :
si mul tanously, evacuated slowy to a gressure of 1 torr at 250

Polycondensatlon is carriied out ats 3 orr _and &l ati ve
ViSGOSTTY, Urea red as .a 45 0ltdhlOurkiay & £ N, /0,aefec acid at
[err] of 1. %i gﬂf £““*“ uct has a 45 melting point of 244 to
248 C and a sp us content Ofg& 85% The condensation product was spun
fromthe nelt under the usual éﬁ% Ndy afteReed hinket in p
of 1:3 65. TheTwrxds e el i A ot san
-eIongaflon 7Qﬁ, Yo eywer e morked up to 50 . a tubul ar

knltteg article was used for dyeing and flannablllty tess

50" Dyeing with the acid dyestuffs havi ng the commerci al nanesof "Suprand
Echtrot"” (C | no. 24 790) (Red) "Al phanol Echtblau FG.L" (Cl. no. 62155)
and (Bl ue) "Lanaperigelb 3 G' (Cl. no. 19 025) (Yellow) 55: . yielded
deep col our shades The flammbility test was carried out according to the
oxygen-i ndex nethod as per the test regul ation ASTM 2863-70: For that
purpose the tubular knitted article was fitted vertically into the
apparatus and ignite fromabove. An.artificial oygen/nltrogen at nosphere
was created with a given oxygen content barely allomnng 60 . - -for t he
test knit to burn.. '

60 A value of 29 vol.% of [err] was found A correspondi ng. tubular knitted
article ‘1, 469, 349 nmade of unnodified polyethyl ene- terepht hal ate started
burning in a [err] mxture having an oxygen content of 20 vol % EXAMPLES
2-8. The test descnibed in Exanple 1 was repeated with different

car boxyphosphinic acids or their derivatives incorporated into pol yester
.ol ecul es. The follomnng tabIe 5 shows the results. [err] :
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9 EXAMPLE 9. Exanple 1 was repeat ed, but 6 nol .

was repl aced by
pol yner -

Tubul at” knitted articles nmade of this materi al

of 30% - =
r epeat
boxy- e | - met hyl -

cyclic anhydride 2-
[err] and,

with the difference t hat ,
phosphi ni ¢ aci d,

1, 469, 349

% of di methyl tereph

have an oxygen i ndex
5 EXAMPLE 10. Exanpl e
i nstead of 100 g of 2-car-
‘there were used 75 g (9.8 nnl@@

et hyl - 2, 5-di oxo- 1- @(@;gﬂgphosphol ane _havi ng the.

t hal ate

mel ting point was 236-238 C. The relative viscosity was 1.82.

val ue
1 was

S

of Fts ﬂ
fcngnn&‘) .

pol yest er contalnlng 1 59 of phosphorus'mas'cruéhedlcold 'The'reduced

specific viscosity

phenol / tetrachl oro- ethane=3: 2 at [err].
i nproved to 1.36 by solid 15

Cand at 0.2 torr
to plates on a® g
tamaaUHesoE%
pl ates measuri 8§~
t heir reduced Spec
pl ates 20

plates to th

dropplng hei §
of the plates.
25 Plates obt ai
nodi - fication é@n
i npact strengt h g,
conditions. For thg
1.3 mmthick at4£
pressure of. BOga
measuri ng 127 X1
ASTM D 635-68 was
out according to U
EXAVPLE 11a Exanpl
g of 2-nethyl-2, &
conmpound wer e usqﬁ
test according td&

Preparation ac

Modification
agont

Examplés 2~8

No.

0/R70/ 26@® C,

i fic viscosity was 1.25. The inpact strength of f

of the granules was 1.08 (neasured in
* The* V|5005|ty of the. granu
‘candensation in a rotating vessel
15 The granul es wer-e
‘the cylinder hayi ng
thewmnmmgtamaaUM§bang[ar
x 60 x 2 mm were transparent and conpletely =ol

for a perlod of 8 hours.’
j ection noul'di ng machi ne;

gxam ned, by neansgof the drgp hammer tesi, expos
cal 20 + npact of =a dr oppi ng* obj ect (drop hanmer
he plates clanped onto-a franme. The tip of the df
phere of gadius 10gmm and tige hamer had;a wei g
| 10 pl ates were stSibmtt"Ed tQ the t esty At’ra gi ver
150 cm tdhe i npact 3nas grong: enough t§) ctush 25
i npact strength of the plates of the Exanple wag
under the sanme conditions but w thout the phospH
potind. havdng- a reddced $peci f ¢ viscosttyof 1.37
190 cm when submitted to inpact under”the sane

"“Bon-ignEtible", the flam mabi lity#dest being ¢
nadgrwrite€g Laboratories [err] Subject; 94 %“SEeﬂ"
e 48 was £8peated with the differencé& haf %i hsf ea
o gxo- | -a- 2- phosphol ane only 35 gN#. & ol B
Jfe phosphor us contents®as then 0. 7% TFI§ f lan
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- ™) measured as described in Example 1.
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atv2300
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50%
200 cm
orous -
had an-

pl at es
er a

fisammblﬁl ty test ghe gganulgs were presged to
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40 VWHAT WE CLAIM I S: - ot
40 1...A linear polyester conprising units derived froma dicar boxylic acid
and units,.derived froma diol and from3 to 20 nol % based on the total

aci d-deri vy, units, of phosphorus-containing units of the fornmula [err] 45

in which Rerepr®sents a saturated. cyclic d@%49ciic alkylene radical an—2
aryl ene 45 radical or an aral kyl ene radlﬁ,@AMgﬂglg[err] represents an al kyl
group-having up to 6 CaExafple al yuITrepemed, day b niplOLIPE difmethyl ta:epﬂdh;ake ga‘s(lhmace(and
one or both of [err] etbﬂ-lsa*bbalasﬁt for (theo tarigeptenifichtiono A he) polymas | melting cpoint was

bronine atomogsa s mw%%ﬂ&gfﬁf}&%ﬁ%ﬂfﬁ r?glgg‘ b divhelag, “'(5‘xy§’é‘ﬁl°s Beflerof thity

ni trogen heterfoat om poI yester accordl,ng to cI aim
1, wherein thevsaturated cyclic or EXAMPIABW 349 EXAIVPLE : Ie 1

was repeated, but 6 nolEmmple ld }ed @#ﬁaﬂrew Bé/
di met hyl - i sopht hal at vl ggﬁa_ i )% ‘¥fﬁ°
poi nt. was 236-238 C e reI ati vé VI ScosIt u ar ‘knitted

artiecles made of this material have an oxygqn |ndex val ue of 30% EXAMPLE - **
10. Exanple 1 #has repeated with the diffés c*e“l'ﬂhat instead of 100 g of - 44
2-car- boxy-ethyl - met hyl - phosphinic acid, thkeLamere used 75 g (9.8 nol % -

of |tsacycI|c anhydri de 2-nethyl -2, 5- dIOXO I-0xa 2- phosphol ane havi ng t he

for [[err] and, instead of 350 ng of [err] °300 ng of GeHPO. The pure
whi ol yester contaaurhswo‘rswﬁ@ifsarmsmbaf WEGYRPO,cr ushed col d. The reduced |
spe; c viscosity of _ (The pgue coma@@g lpfé’as hegphpms was crushed cold. The -
phe t et rachl or o- ﬁ g"%ﬁc%‘%&“"[]%ﬁh&or Wﬂ(
I mp dto 1.8 by daatr @{,,l 0015
and 0.2 torr, for a'm.ergrsmﬁi tlfﬂ to plbtes nenoddmgemvhh abe up -
to pkafes on an inj egkiiden 69@/279%6‘13 |wﬂ4w='n ture being
t enpéfat ures of 260 26 &:E Yo Gt b he -
%

pl at 65 measuri 2 60 s Clmine thOvediital €SS,20

ftobus:htllegsgtcf’pl@&s claluped

tﬁer
pl ates 20 . was t"f‘t elsmdiug 10y
plates to the verti At e m@ AR Y om
various hei ght 85 t hesog attﬁspledeﬁrme tseength deKEQJlate le wik2001cp 25
hanmer 'was a hem spher Plags Obamcmgndkﬂthtr nseme gehditis liuammbwthhedplumpqhm 1
kg. For each hei ght 1@%&%‘? m gmr‘ T&squﬁ g; PR & hag\gn impact sgppsth
droppi ng hei ght of SRR rhﬁpﬁ 4450 2ick at a 50% |
of the 'pl ates. 30he nmq&muretuémgtnoahdutm (D|aﬁi &me:oi pielitre of 30atoe Fams @0 CmM30
25 plates were cut test l_sgecumms measuring 127 X 12.7 mm. The result of the
: flammability test according to ASTM D 635—&68 was “ non-ignitible ”, the flam-
;lzahﬂsxg éegt bemg carried out according to Underwntes Laboratories (UL) Sub)ect

35 . EXAMPLE 11, 35
Example 10 was repeated with the difference that instead of 75 g of 2-methyl-2,5- :
dioxo-1-0xa-2-phospholane only 35 g (4.8 mol%,) of this compound were used. The
phosphorus content was then 0.7%. The fammability test according to ASTM
D 635—68 showed as result “ self-extinguishing *.

40 WHAT WE CLAIM IS:— 40
. A linear polyester comprising units derived from a dxcarboxyhc acid and units
derwed from a diol and from 3 to 20 mol%,, based cn the total acid-derived units, of
phosphorus-containing units of the formula _

their reduced speci fmpact/ofsacdmpm

45 in which R represents a samrated, cyclic or acyclic alkylene radical, an arylene 45
radical or an aralkylene radical and R, represents an alkyl group having up to 6 carbon
atoms, an aryl group or an aralkyl group, and one or both of R and R, may be sub-
stituted by a fluorine, chlorine or bromine atom or a sulfonate group and/or may
ontain an oxygen, sulfur or nitrogen heteroatom.
50 2. A linear polyester according to claim 1, wherein the saturated cychc or - 50




Pl at es obtai ned under the sane conditions but w thout the phosphorous nodi -
fication conpound having a reduced specific viscosity of 1.32 had an i npact
strength of 190 an when submtted to inpact under the sanme conditions. For
the TTammabiT1{y test the granules were pressed to plates 1.3 mmthick at a
30 t enper at ur under a pressure of. 80 atm Frag
these 30 plates were cut test specrnens measuring 127 X 12.7 mm The

result of the flarmlﬂm“”mnﬂalllfﬂ Wrdl ng to ASTM D 635--68 was .
"non-ignitible " test being carrr ed out according to.
Underwrites Laboratofies (UL) Subj ect 94" SE 0 ". .

. BXAMPOE 11. Exanple 10 as. repeat: ﬁﬂ%h Thp dl fie_mac_e_t_hal_r_nsﬂead
of 75 g of 2-nmethyl-2,5- dioxo-1- oxa-gxm§ghpl ane only 35'g (4.8 mol % of .
this compound were nﬁmﬂe ilads aba&m,hmwmagproeahnemsmhmma& ﬂ%reﬁﬂtai .

ti
flammability- tesby 3g‘bc . relauve D‘@WB@ %ﬂt&aamm made of thls

sel f-extingui shi.g \g : _
40 1. A linear tmer coxr’ﬁ)ml i ng il é der| ved from a dj carboxylic aci d

and units éé’rlved froma d| ol ‘and frmxmrmm rml% ‘based on the t ot al

aci d-derived units, Wc‘uﬁtﬂlp dt?f lcerr] 45
I n which Rrepre l%ka
arylene 45 radlc n ra1ky ene ra a ani err] represents an aIkyI

group having up to 6 car bon atons, an ar group or an aral kyl group, and

one or bothoof [err] may be sub- sthﬂ& za fluorine, chlorine or

brom ne atom or a.sul fonate group and/ ore zcont ain an oxygen, sulfur or
nit rogen heteroatom 50 , 2. Ali ngar pol yester accordi ng to claim
1, wherein the saturated cyclic or 10 7

169, 349  and, msteadofssOmgobe,o,,soOmgofGemo, 10 acyclic al kyl ene
radical has from1 Tz e whiteholye smt@mmx%l w;seqmsmd caldcEhedi ng to-

claim1, in whi cFPdWe‘F yi 108 (measured iy piopol yest er
st o't oy SRl & AR ﬁ‘?ﬁéﬁm@a%’“’% o &
ar

atons. 5. Aline €6 Fverd Grézofokl lupgo plafs 3 in Grijetidhf

wherein the di calcstkndag gcterammﬁlrdmflzﬂlé’dNOMZﬁ%" @Gh%mgﬂdms t\@11‘-'I f units
of terephthallc glate 60 lf"% Ylly of
. : r Ul ec: v:scos: was
units of digl s o eg g,tgg om Boto
10, or Of un| t S Btfpa& oﬁa@y@ &iﬁﬂ@h’ vanous helghts, the plates clamped
: onto a frame, The tip of the drop hammer was a hemisphere of radius 10 mm, and
- the hammer had a weight of 1 kg For each height 10 plates were submitted to the
_ test. At a given dropping height of 150 cm the impact was strong enough to.crush
25 50%, of the plates. The impact strength of the plates of the Example was 200 cm. 25
 Plates obtained under the same conditions but without the phosphorous modi- S
.fication compound having a reduced specific viscosity of 1.32 had an impact strength
of 190 cm when submitted to impact under the same conditions. R
: For the flammability test the granules were pressed to plates 1.3 mm thick at a N
30 temperatures bétween 230 and 250° C and under a pressure of 80 atm. From these 30
' plates were cut test specimens measuring 127 X 12.7 mm. The result of the o
flammability test according to ASTM D 635—68 was “ non-ignitible ”, ‘the flam-
mabxlétg tes’t bemg carried out according to Underwntes Laboratories (UL) Sub)ect
94 € 0 » -

35 : .- EXAMPLE 11 .35
Enmple 10 was repeated with the difference that instead of 75 g of 2 methyl-z,s- .
dioxo-1-oxa-2-phospholane only 35 g (4.8 mol%,) of this compound were used. The
phosphorus content was then 0.7%. The ﬂammabnhty test according to ASTM
D 635—68 showed as result “self- exungmshmg

40 WHAT WE CLAIM IS:— . 40
1. A linear polyester comprising units derived from a dxcarboxyhc acid and units -
derived from a diol and from 3 to 20 mol A,, based on the total acid-derived units, of
phosphoms-conmnmg units of the formuln

4 in which R represents a saturated cyclic or acyclic alkylene radical, an arylene 45
~ radical or an aralkylene radical and R1 represents an alkyl group having up to 6 carbon B
atoms, an aryl group or an aralkyl group, and one or both of R and R, may be sub-
stituted by a fluorine, chlorine or bromine atom or a sulfonate group and/or may
. Jontain an oxygen, sulfur or nitrogen heteroatom. '
S0 2. A linear polyester accordmg to claim 1, wherein the saturated cyclic or - 50



6. A linear polyester according to any one of clains 1 to 5, wherein the
di carb- oxylic acid-derived units consist essentially of units of
terephthalic acid and the diol- 15 derived units consist essentially

of units of ethylene gl yc_o_l______ 15 7. A linear polyester
acco ng to—crl-arrrr‘r’EﬁB_stantlally as described in any one of Exanples | to
11 I n. ‘process for preparing a linear polyester !
acc ng to 4\@‘“‘““‘“‘“‘“& . prises reacting one or nore dicarboxyli c
acids or thei ers wet hsal ¥ phatic al cohols 20 having from31 to 4
car bon fbtoms preferabl y terepht hql45933490| d or di rret hyI terepht hal atl, 20 !
wi th ore—o ' d e y ‘ - t‘u/zo
‘nmoL% based aewhr lwwéﬂlwﬁmdoggm@mef a corrpound of t he forrrul ain
which [err] hadeftte figim h’ﬁlhy one.of clains 1 to 4, or vvrth

25 an- leﬁr_em{,r_rm{,ep&,m aliphatic al cohol havi ng from1l "to 4.
carbon atons or a di 6l 25 which is the di oI corrponent of. t he polyester or

with agyclil quts’dethereof 9. A s$ o.cl ai n arried
out su'bs(s:t ant&&ﬁﬁmemwpﬁ 004 ‘g’ﬁgfﬁf'mﬁi ié‘“%‘ %’Bhﬁ_‘"’her .10, A
Shaped ATt | Cha g @Wﬁ*mﬂmﬁﬁiﬂ*ﬁﬁmﬁm B
shaped arti c tsaonsisneRn i one of clainms
1to 7. 12. W@H%E&WW@Y%%FGRPJ%*B“M% 11 in the formof a

fili msm fiber or sheet 35 . HO(CH;)i8m A shaped article accordipg to

claim 11l or claim 12 which has been prepared 35 by press-noul di ng,
i njection nuuw&rhlgxseumsmfrmﬂmlmABEL & | MRAY, -chartered Patent Agents,

Nor t hunber | eﬂ‘iﬂfméﬁ' W’gu tol bora . London WLy, 7IA_H Printed for Her
Maj esty’ s St ncoaaﬁrdxm@ﬁ’ %ﬁéfﬂ 5‘5 iah l’f*?eeaml S, SHp, 1977,
Publ i shed bydefivet uligtio6isist efsbritin Ieh@lgablon Bui. | dr ngs,. London, W:ZA 1AY,

f rom. Whl ch C? i7e 13?1&}5 %:s@btagppqd@g to clalm 1 substanually as dmbed in any one

8. A . process. for preparing a linear polyecter aceordmg m claun 1, wl'uch com- .
A pnses reacting one or more dicarboxylic acids or: their esters with ahphauc alcohols
20 having from 1 to'4 carbon atoms, preferably terephthalic acid or dimethylterephthalate, 20
with: one or more diols; preferably ethylene-glycol, and with from 3 to. 20 mol. %, based '
'onthetotnlacxd componmts,ofa compound oftheformuh R :
' //0—1:9—/?-6__‘00//

G

mwhxchRande havethemeanmgs specrﬁedmanyoneofcla:ms 1 to4 orwrth.-."j. o
25 . an ester thereof with an aliphatic alcohol having from 1 ‘to 4. carbon atoms or a dlol 25

which is the diol component of the polyester or with a cyclic anhydride thereof '

~ ..’9. A process according to cla:m § carried out subsumually as described in any one .

) of Examples 1 to 11 herein.. -
. 0. A lmear polyestcr whenever prepared by a process aoeordmg w cla:m-:s
30 orclalm9 L
l- 711 A shaped arucle cempnsmg a linear polyester aecordmguo any one of clams
t©

. Ashapedamcleacoordmgtoclalmll mﬂxeformofaﬁlament,ﬁberor

B 13. Ashapedamcleacmdmgmclamnorclamlzwmchhasbemprepared .35
S ' by press-mouldmg, m;ectxon moulding or extrusion.. : .
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