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0, 003,058 Stabili'sed pol ypropyl ene The present invention relates to the

of calciumsalts of phosphonic acids or half-esters thereof for stabilisi
pol ypropyl ene and to the pol ypropyl ene which has been stabilised by neans
of these cal ciumsalts against the harnful influence of |ight and heat. The
use of netal salts of phosphonic acids or half-esters thereof for
stabilising organic material is knowm fromU. S. Patent Specification No.
3,310, 575. The conpounds described in that text possess the techni- cal

di sadvantage that the substrate to be protected often has an objectionable
intrinsic colour after these additives have been incorporated.

Furthernore, it has been shown in Exanple 3 of German O f enl egungsschrift
2,517,226 that the activity, as stabilisers in |ow pres- sure pol yethyl ene,
of the calciumsalts of phosphonic acids or half-esters thereof is inferior
to that of the anal ogous conmpounds which are not-in the formof salts. It
has now been found, not only that the calciumsalts to be used in
accordance with the invention inpart no objectionable intrinsic colour to

t he pol ypropyl ene to be protected, but €803 @E8 i n pol ypropyl ene, the
activity of the calciumsalts is superior to that of the anal ogous -
phosphoni ¢ acids or half-esters thereof which are not in the formof salts.

The invention relates, therefore,gi8 3G I8y ﬂ'zﬁﬁﬂ%‘ tions contai ning
at | east one conpound of the for-

S

The present invention relates to the use of
calcium salts of phosphonic acids or half-esters thereof
for stabilising polypropylene and to the polypropylene
which has been stabilised by means of these calcium salts
against the harmful influence of light and heat,

The use of metal salts of phosphonic acids or
half-esters thereof for stabilising organic material is

~known from U.S, Patent Specification No. 3,310,575.

The compounds described in that text possess the techni-
cal disadvantage that the substrate to be protected
often has an objectionable intrinsic colour after these
additives have been incorporated. Furthermore, it
has been shown in Example 3 of German Offenlegungsschrift
2,517,226 that the activity, as stabilisers in low pres-
sure polyethylene, of the calcium salts of phosphonic
acids or half-esters thereof is inferior to that of the
analogous compounds which are not in the form of salts.

It has now been found, not only that the calcium
salts to be used in accordance with the invention impart .
no objectionable intrinsic colour to the polypropylene
to be protected, but also that, in polypropylene, the
activity of the calcium salts is superior to that of the
analogous phosphonic acids or half-esters thereof which
are not in the form of salts.

The invention relates, therefore, to polypropylene
compositions containing at least one compound of the for-
mula I



-2- [err] - : (1) whereinnis 1, 2, 3 or 4 and s Cil-
al kyl and is hydrogen or[err] alkyl and [err] denotes[err] alkyl. Exa S
of [err] alkyl are nethyl, ethyl, isopropyl, [err]-butyl, neopentyl,
[err]-pentyl "or iso- hexyl. Preferably, one of the radicals [err] and
particularly preferably both of the radicals[err] and R2, is/are in the
ortho position in relation to the hydrox groups (sic). Conpounds
- whiich; have one or two t.-butyl groups inh“he ortho-position in relation to
the ydroxyl group are of particular inportance. As[err] can denote, for
exanple, nmethyl, ethyl, n-propyl, isopropyl, n-butyl, sec.-butyl, t.-butyl,
n-pentyl, neopentyl, n-hexyf, n-octyl, t.- octyl, -3-ethyl hexyl, n-decyl,
n-dodecyl, n-tetradecyl, n-jhexade®yl, n-octgdecyl, [n-eicosyl, n-docosyl or

tria- contyl. R3 prefer bly dgnotes [erf] aIkyI. n can denote 1,(2) 3
or 4. Conmpounds havi n = 32, amsl_veLy partd,cul arly those having
n =1 are preferred. Conp ur;_ﬂ:h ch” c reppond tqg the formula la (Ia)
[err] -3- wherein n, [er[r] ™have the neanmngnénd|cated above, shoul d be
singl ed out. Conpounds of tfhe forfyla’ 1,

wherein n is 1, 2, 3 or 4 and R1 is 01-06 alkyl and
(o R, is hydregen or C,~Cg alkyl and Ry denotes C;~Cxj,
alkyl. :

Examples of Ry and R2 as Cl—C6 alkyl are methyl,
ethyl, isopropyl, t-butyl, neopentyl, t-pentyl or iso-
hexyl. Preferably, one of the radicals R1 and R2,
and particularly preferably both of the radicals R1 and
Ry, is/are in the ortho-position in relation to the
hydroxyl groups (sic). Compounds which have one or
two t.-butyl groups in the ortho-position in relation to
the hydroxyl group are of particular importance.

As Cl-CBO alkyl, R3 can denote, for example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec.-butyl,
t.-butyl, n-pentyl, neopentyl, n-hexyl, n-octyl, t.-
octyl, 2-ethylhexyl, n-decyl, n-dodecyl, n-tetradecyl,
n-hexadecyl, n-octadecyl, n-eicosyl, n~docosyl or tria-
contyl. R3 preferably denotes C;-C,g alkyl.

n can denote 1, 2, 3 .or 4, Compounds having

= 1 or 2, and very particularly those having n = 1,
are preferred.

Compounds which correspond to the formula Ta

_ -
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0 [err] (tb) wherein n and R3 have the neaning indicated above, are
preferred. Particularly preferred conpounds correspond to the formula O
[err] (Ic) 2 [err] wherein R3 has the definition indicated above. The

foll owi ng nay be nentioned as exanpl es of conpounds of the general fornula
l: Calciumbis-[Oethyl-(3,5-di-t.-butyl-4-hydroxy- benzyl)-phosphonate],
calciumbis-[On-butyl-(3,-di-t - butyl-%-hydroxybenzyl)-phosphonate]
(si¢)s calcium bis- -

[ O n-octyl - (3, Swhereinbn yR, 4- Ry danﬁyﬁgnhavp-phespbaning]indébatadnabove,
bi s-[ O n-dodecy I hydr oxy- benzyl ) -phosphonate (sic)

cal ci um bi s- [C)%héé%gdg%y%lngggé 8ﬁt - but yl - 4- hydr oxybenzyl ) - phosphonat e] ,
cal ci um bi s-[ O et hyl - B- C8mpownds. ofuthe- ﬁoﬁyﬁléxyphenyl) et hyl -
phosphonat e], cal ci um bi s-[ O et hyl - B- (3- net hyl - -

butyl - 4- hydroxyphenyl) ethyl - phosphonat e] and calcium
bis-[ O ethyl-(3,5-di-isop}fopyl* -hydroxybenzyl phos- ate (sic). The
conpounds of the formula | are red in a ’T5 nanner and t hey
can be prepared in analogv QH‘Tn Ce, PatenYI§9
3, 310, 575. Thus,
0—R
: 3
. 7 2
e | |
wherein n and R3 have the meaning indicated above, are
preferred.
Particularly preferred compounds correspond to
the formula
H Ca (Ic)
L et

wherein R3 has the definition indicated above.

The following may be mentioned as examples of
compounds of the general formula I:

Calcium bis-[0O-ethyl-(3,5-di-t.-butyl-4-hydroxy-
benzyl )-phosphonate], calcium bis-[O-n-butyl-(3,-di-t,-
butyl-s-hydroxybenzyl)-phosphonate] (sic), calcium bis-
[0-n-octyl-(3,5-di-t,~butyl-4-hydroxybenzyl)-phosphonate],
calcium bis-[0-n-dodecyl-(3,5-di~t,~-butyl-4~hydroxy-
benzyl)-phosphonate (sic), calcium bis-[O-n~octadecyl-
(3,5-di-t.-butyl-4-hydroxybenzyl)-phosphonate], calcium
bis-[0-ethyl-g-(3,5-di-t,-butyl-4-hydroxyphenyl )-ethyl-
phosphonate], calcium bis-[0O-ethyl-f-(3-methyl-5-t.-
butyl-4-hydroxyphenyl )-ethyl-phosphonate] and calcium
bis-[0O-ethyl-(3,5~di-isopropyl-4-hydroxybenzyl )-phos-
phonate (sic).

The compounds of the formula I are prepared in a



for exanpl e, -a phosphonic acid or a half-ester thereof of the fornula Iéﬂ@
[err] (I1) wherein n, [err] have the neaning indicated and R4 is -
hydrogen or sodium is reacted with a calciumsalt in water or in a

wat er/ al cohol m xture. If the half-ester of the free phosphonic acid
Is used as the starting material, a suitable calciumsalt is cal cium oxide,
hydr oxi de or carbonate; if the corresponding sodiumsalt is used as the
starting material, all calciumsalts whiCh~are adequately soluble in water

or lr;1;<tur|es them@@rtlv%lamai«cahal El;(leﬁuléana’é?r@kbtﬁﬁglbd thaﬂahog&is?ﬁmp%nel
or butanol, are_ sui . . a S Sui e_c [ salts e
calciunlchlorid%?gggﬁﬁiﬁﬁ?ﬁrbh?ﬂe}ngﬁr Fuﬁ?ﬁ???aﬁ@'oﬁ’ggﬁegu °aceta&gps’
The conpounds oforhexémplel aal phasph&nbdonacid or ahheilfpesperathemrebf of
famliar to th p ¢ carried out, for exanple, as des- cribed in
Houben- Wyl 12e%§§,féﬁ%&f%hgfconpounds to be used in accordance with the
I nvention are suitable for stabilising polypropylene. In principle, the

latter can be in any desired form such '@ noul di gg conpositions,
i nsul ation for cables and the I|ike. Jhe cal cffum phosphonat es ar,e

preferred and are particularly suitabl Eghtis e— —afei r good anti {II)
oxi dative and tinctorial propertiesio as jdditives for, pol ypropyl ene fibres,
filaments or fil ms. However, the g@lciuniph8§5ﬁbnates al so displ ay

tthD good effect- iveness in polypropyl@ne copol yners obtai ned by

wherein n, Rl’ R2 and R3 have the meaning indicated-_
and RA' is hydrogem or sodium, i1is reacted

"with a calcium salt in water or in a water/
alcohol mixture. If the half-ester of the free
phosphonic acid is used as the starting material, a
suitable calcium salt is calcium oxide, hydroxide or
carbonate; 1if the cbrresponding sodium salt is used
as the starting material, all calcium salts which are
adequately soluble in water or mixtures thereof with
alcohols, such as methanol, ethanol, isopropanol or
butanol, are suitable. Examples of suitable calcium
salts are calcium chloride, calcium bromide, calcium
nitrate or calcium acetate, The compounds of the
formula II are known. Their préparation is familiar
to the expert and is carried out, for example, as des-
cribed in Houben-Weyl 12 (1), 410.

The compounds to be used in accordance with the
invention are suitable for stabilising polypropylene,
In principle; the latter can be in any desired form,
such as moulding compositions, insulation for cables and
the like, " The calcium phosphonates are preferred and
are particularly suitable, because of their good anti-
oxidative and tinctorial properties, as additives for
polypropylene fibres, filaments or films, However,
the calcium phosphonates also display their good effect~
iveness in polypropylene copolymers obtained by



et hyl ene, 1-butene, 1-hexene or 1- octene. In these copolyners th
propyl ene com ponent is preferably nore than 70% The cal ci um phospho

are incorporated by neans of customary nethods, for exanple by dry m xing
the polynmer with at | east one of the cal ci um phosphon- ates to be used in
accordance with the invention and subsqufntly processing in a kneader,

m x{ng roll or extruder. The said additives can al so be applied to the
pol yner in the foopalymerissatidroiHrpripgpeans o th hefonl exanplej my-

subsequent |y evq;mgfﬁﬂg§ R t | t arly
preferably 0.05 tq 2% bysrﬁ/ehleq%b ﬁiéh%e a ﬁ{#\}%ﬁé’\e %t‘?’%éé‘?‘{ odlfhﬁé

substrate to beﬂﬁ#ﬁq%ﬂed i (ﬁQPQ%XﬂFrSHﬁ?QxPEQEHﬂQMQgﬁﬂ@nates to

be used in accopamemgqsmﬁﬂb_ﬂéﬁab ?/Wr@mmﬁﬁmgused on their own or
toget her with other conﬁﬁ ntio di.ti f addltlv%y%%{tures are

enpl oyed, synergistic e (Rhﬂsﬁionates”ﬁ;q(ﬂq é%énples
of further addi melainses:ﬂ%uuﬂtcmaerysmeﬁm&s; rfdmle;scam_a_ﬂaechy dry miBtienml i c

> 6. S?ida”fiutyhﬁ% %élaﬁ? T aﬁ%"l%gstﬁtﬁqéealégﬁtﬁb”%ﬁﬂﬂ?r SRR
1,1,3-tris-(5-tates h?%%bxylzuﬁﬁﬂﬁ¥ﬂpﬁ%ﬁ94 Qﬂﬂﬂ?ﬁntlon and
4,4' -thiobis- (GBhb‘seQﬂieﬂtl:if fﬁ?&&éé@l‘i‘@'ﬁn &£ kneader dmeasﬁge%u gomatics,
zog\_gxarrpl e 1,3, ?cttrldsé}- (3,5 (;Ph_e s_agt%ddlthi%dersox benz:e/lg bsoclg/ ur te or
the polymer in the form of a solution or dispersion, the
solvent being subsequently evaporated.
' Preferably, 0.01 to 1% by weight, particularly
preferably 0.05 to 0.2% by weight, of the additive,
relative to the substrate to be protected, is incorpor-

ated.

-5- copol yneri sat'ion of propylene with, for exanple, a- olefines, sucgggiép
es

The calcium phosphonates to be used in accord-
ance with the invention can be used on their own or
together with other conventional additives. If
additive mixtures are employed, synergistic effects can
occur, The following are examples of further addi-
tives which are suitable in this respect:

1. Phenolic antioxidants, such as:

a) simple 2,6-dialkylphenols, for example 2,6-di-
t .~butyl-4-methylphenol,
b) bisphenols, for example 1,1,3-tris-(5-t.-butyl-

4-hydroxy-2-methylphenyl )-butane or 4,4'-thiobis-(6-t.-
butyl-3-methylphenol),

c) hydroxybenzyl-aromatics, for example 1,3,5-tris-
(3,5-di-t.-butyl-4-hydroxybenzyl) isocyanurate or 1,3,5-
tri-(3,5-di-t,~butyl-4-hydrobenzyl)-2,4,6-methylbenzene
(sic), and

d) esters of B-(3,5-di-t,-butyl-4-hydroxyphenyl (sic)
propionic acid with monohydric or polyhydric alcohols,
such as, for example, octadecanol, thiodiethylene glycol
or pentaerythritol,.

2. UV absorbers and light stablllsers, such as:




tri-(3,5-di-t.-butyl-4-hydrobenzyl)-2, 4, 6-net hyl benzene (sic), and d
esters of B-(3,5-di-t.-butyl-4-hydroxyphenyl (sic) propionic acid wiit
nmonohydric or po]yhydric al cohols, such as, for exanple, octadecanol,
t hi odi et hyl ene gl ycol or pentaerythritol. 2. UV absorbers and |ight

stabilisers, such as: -6- 2-(2'-hydroxyphenyl)-benztriazol es, 2,4'-bis-
(2' - hydroxyphenyl) - 6-al kyl -s-triazines,_ g-hydroxybenzo- phenones,
-bi s-2-(2' - hydr oxybenzoyl ) - benzenes, €sters of optionally substituted

benzdic acids, acryl- ale2'nhydepxyphgoyddsbenzériagoleshi Rddr'e®ism nes or

oxalic acid diapbd
N, N - bi s- sal|cyF%yFﬁgg?ngRﬂghgh)QGQSEkyﬁLQL%rlﬁﬁﬁheés 2-hydroxybenzo-

hites, such tri-(nonyl phenyl
phosphite or trpbePQnQSdl1b3‘bb§r§rﬁﬁen VArgKIOERZCY. 35ben @%ﬁﬁoﬁngs mzléh

destroy perox'déstéﬂﬁhoﬁsoptﬂenéil?fSuDEtBtuheddbphapu@nacldsldac&yl— Ot her
addi ti ves, such

fI amepr oof i ng a@gﬁ§s Bchﬁ négnggﬂéégL% rEﬁ%ﬂg§E§&EPeg%ht%ﬁ! %%h Sggfs
Lg%eége; m1éhegbxg?ébhacidadmbmides .to be used ac?ogglng to the inven- tion
?ffe”|393395g0h?r géﬁ;i.gég&iiggﬂgﬁgge§uéﬁ %%.gescrrggg in greater detai
in N N'—bls-sallcyloylhydra21ne '
4, Phosphites, such as:
\ tri-(nonylphenyl) phosphite or tris-(2, h—dl-t -
butylphenyl) phosphite,
5. Compounds which destroy peroxide, such as:
the esters of p-thiodipropionic acid.
6. Other additives, such as:

lubricants, emulsifiers, pigments, optical
brighteners, flameproofing agents or antistatic agents.

Examples of further additives, together with
which the stabilisers to be used according to the inven-
tion can be employed, are to be found on pages 18-24 of
German Offenlegungsschrift 2,427,853,

The invention is described in greater detail in
the examples which follow. In these, percentages (%)
denote percentages by weight, calculated on the material
to be stabilised,.

Example 1
Preparation of calcium bis-[O~ethyl-(3, 5-di—tert -butyl—
h-hydroxybenzyl)Aphosphonate1

%28 g (1 mol) of O-ethyl-4-hydroxy-3,5-di-tert.-
butylbenzylphosphonic acid are suspended in 2.5 1 of
water and neutralised with 100 ml of 10N sodium hydroxide
solution (pH 6.5). This gives a clear solution, into
which a solution of 123 g (0.525 mol) of calcium nitrate
tetrahydraté in 130 ml of water is added dropwise in the
course of 45 minutes at room temperature. The preci-
pitate which is deposited in a crystalline state is
filtered off, washed with 500 ml of water and then dried
for 14 hours at 70°C and under a pressure of 11 mm Hg.




t he exanples-which follow In these, percentages (% denote percent by

wei ght, calculated on the material to be stabilised. Exanple 1 Prep on

of calciumbis-[@ethyl-(3,5-di-tert.-butyl- 4-hydroxybenzyl )-phosphonat e]

328 g (1 mol) of O ethyl-4-hydroxy-3,5-di-tert.- butyl benzyl phosphonic acid
are suspended in 2.5 1 of water and neutralised with 100 m of | ON sodi um

" hydr oxi de solution (pH 6.5). This gives a clear solution, into which a

soliutjon of 123 g (0.525 nol) of calcium'nitrate tetrahydrate in 130 m of
wat F i s added Erdpitme bils—Re-ethylsd 35~ -rHenit.edudty I-deiytdargar-at ur e.

of 1, washed i t BoBO8 L Eop ERERE, 1 bR il WS Bede a1 T 2L

under a pressur €odpuriegsm RFystalsz. Cal ci um bis-[0-ethyl - (3,

5-di-tert. - but yElémbnebdwy anbeRertls):- phosphonate] is obtained in t?is manner
5123 P 5. o2oFhieR 55@@%&? ?EL‘%-’?S K23 28h0, ¥ 800 Cop om0k ca
5.43% The sane foopdynd is alCs68Qbow ned By, 2006 peFiN@LIR8 T b 3y of
To0) 91 cal o um oxi do | 858 FoBP SOMPEREEn A, S1HRE O el o By,
the nixture und328r gf (dxmeayi ofa Ocledhylsd-hyidmoxyas Sedifterrasbutyl- The
resul ting cal ci gghsghpnebphbfidcadiM®and 28 g (0.5 mol) of calcium
— oxide in 6 1 of 50% strength aqueous ethanol and heating
"~ the mixture under reflux until a clear solution has been
formed. The resulting calcium salt of the acid men-
tioned is isolated by evaporating the solution to
approx. 1/6 of its volume, In the course thereof,
this salt separates out gradually as a crystalline pre-
cipitate, which is dried in the manner described above,
Example 2 |
1,000 parts of unstabilised polypropylene powder
(melt index ~ 20) are mixed in a high-speed mixer with
1 part of calcium stearate and 2,5 parts of a deluster-
ing agent (rutile TiO,) and also in each case with the
additives listed in the following table, and are subse-
quently extruded at a maximum temperature of 220° and
granulated, The resulting granules are spun into
multifilaments on a laboratory extruder-spinning
apparatus at a maximum temperature of 280°C and these
multifilaments are stretched on a draw-twisting machine
to give a final gauge of 130/37 denier and a residual
elongation of 30%. Each of these multifilaments is
then wound up in 4 parallel layers on a sheet of card-
board to form so-called yarn surfaces on which the
yellowness index values (YI) are determined in accord-
ance with ASTM 1925-70. (Smaller numbers denote
better colours).
The results are listed in Table I:




tioned is isolated by evaporating the solution to approx. 1/6 of its

vol une. In the course thereof, this salt separates out gradually 2
crystalline pre-.cipitate, which is dried in the manner descri bed above!
Exanple 2 1,000 parts of unstabilised polypropyl ene powder (melt index
[err] 20) are mxed in a high-speed mxer with 1 part of calcium stearate
and 2.5 parts of a deluster- ing agent (rutile TiQ2) and also in each case
"wWith the additives listed in the follow iy table, and are subse- quently

extruded at a maxi mum tenperature of Z2Mlearid granul at ed. The resulting
granul es are spun into nultlfllanents on a I'aborat ory extruder-spinni ng
apparatus at a naxi mum | e | aments are
stretched on a drawtwi ﬂAdﬁ}ﬁﬂﬁﬁﬂ ne to glve a final d@hge of 130/ 37 denier
and a residual elongati| 309% | aments is
then wound up in 4 para pnéqnq ayers on a sheet of card-2-l7c;ard to form
so-cal l ed yarn surfaces{Qr 11- JerTowneg MUEX val oes|(Yl) are
determned in accord- a1 g 1925-70. (Sneid®r nunbers denote
better colours). The re; 1= E\H/ged in Taple I: -2 Table |
Addi tives AeRe ' 2.71 0. 1%
Lerr] 1.096.%0. EL[gez'r] : 2.700
0.2% Ba(L > 2,41
~ 0.1% HELg 3.50
0.2% H(L 2.68
0.1% Ning2 3.97
0.2% Ni(L > 4,08
0.1% ZnEng | 2.68
0.2% 2zn(L)5 2.59
A
L: H P———OC s
S e T
Example 3

1,000 parts of unstabilised polypropylene powder
(melt index ~ 20) are mixed in a high-speed mixer with
1 part of calcium stearate, 2.5 parts of a delustering
agent (rutin E1dTi0,) and 6 parts of dilauryl thiodi-
propionate and also in each case with the additives
listed in the table and are subsequently extruded at a
maximum temperature of 220°C and granulated., - The
multifilaments are prepared and the yellowness index
.values (YI) are determined as described in Example 2,

The results are listed in Table II:



0.1% f[err] - t 2.74 0.2% [err] 2.41 0.1% H(
3.50 0.2% H(L) 2.68 0.1% [err] 3.97
0.2% J[err] 4.08 0.1% [err] 2.68 0.2% [err]
$2.59 O [err] Exanple 3 1,000 parts of unstabilised polypropyl ene powder
(melt index [err] 20) are mxed in a high-speed mxer with 1 part of

cal cium stearate, 2.5 parts of a delustering agent (rutin [err]) and 6
part{s,of dilauryl thiodi- propionate and glso in each case with the
addiTives listed in the table and are Tabseqlint|y extruded at a maxi mum

t enperature of 2200C and granul at ed. The nultifilanments are prepared
and the yel | owness i ndevattes— (Y )—aredetermredasdescri bed i n Exanpl e
2. The results are |istqdAd@itanee |1: -4 Tabl &L11 Additive

Yl none Z. 10 0. 2% lern 1.53 0.2% [err]
2.17 0.2% H(L) none 37 0.29% [drr] 216 5. 00

0.2% Ba(L), 2.17

0.2% H(L) 2.37

0.2% Ni(L)z. 5.00

0
L: H T
- £ 00



0. 2%

‘[err]

2.75 0 [err]

Pol ypr opyl ene conpositions containing at

| [err] whereinnis 1, 2, 3 or 4 and [err]
Pol ypr opyl ene conpositions according to claiml,

10 - Patent dains 1.
| east one conpound of the formnul

i s hydrogen or

[err] 0 al kyl .

&

2.

compound of the formula [err] wherein n,
Pol ypr opyl ene conp03|thngoagpord|ng to ¢lafmY, 'tortai*ni ng

above

| east one conpound of the formula
4.

thMe

3.

[err]

nave. « AR B DAL AR .

ani ng i ndi cated above.

claim1,

(lIc) wherein[err has the

bove.

o e, aring,

0 |[err! ﬁlb) wherein n and R3 have
conposition according to

contai ni ng at P@i%r@@?l‘éﬁ@p@@m@o@flﬁﬂwsf @romtlaa.nlng atl legsdrr ]

Pol ypropyl ene

conposi ti on acc8 ed in that nis 1or 2inthe
formula I.
r ———
Ry
o]
T (1)
- anZn—T—o— Ca
HO O—n
A 3
_ 2
N o — 2

wherein n is 1, 2, 3 or 4 and R, is CI‘C6 alkyl and R,
is hydrogen or C1-06 alkyl and R3 denotes Cl-C30 alkyl.
2. ~ Polypropylene compositions according to claim 1,
containing at least one compound of the formula

3
I

B R1 Y i J
| = (Ta)
O—R; |
: -2

wherein n, Ri, R2 and R3 have the meaning indicated above.
3. Polypropylene compositions according to claim 1,
containing at least one compound of the formula

— 0 -
' ——/g—o—— Ca
N 0—R
- -0 -2

wherein n and R3 have the meaning indicated above.
4, Polypropylene composition according to claim 1,
containing at least one compound of the formula



-

é. ,'poLypropyiene conposi tions according to claiml, characterised in ﬁgza
that they are copol yners of propylene with ethyl ene, 1-butene, |-hexene o

| -octene. 7. . Pol ypropyl ene conpositions according I I

characterised in that they are pol ypropyl ene fil anent “IIHMHH"M"III " |IIIB 8.

Pol ypropyl ene conposition according to claim1, charact'eri‘sell i'h that” the
conpound of the formula | is cal cium

bis-[Oethyl-(3,5-di-t.-butyl-4- hydroxyb%ﬁzyl) phosphonat e] . -12
Revehdi cat i ons (as printed) 1. Conpositions A base de pol ypropyl ene qu
contiennent au noins un cofpose repondant A | anformul e} HO

OR 2 . Iaquelle st egal A 1. A2. A3 qu A

4. R, represente un radica ;nt ges de car§ R2
represente |' hydrogene ou * al kyra copt enant d 1 A 6 atones de
carbone et R3 represente u ; al kyl e cong__ nt def 1 A 30 atones de
carbone. 2. Conpositions ajbase de pol ypropyl ehe S&l on | a revendi cation 1,
qui contiennent au noi ns u&.conposd repondant A la for e i HO CnH2n
-P-O Ca (la) R 2~~~~~~ dans laquelle n, Rlp Rz et R3
ont les significations indiquees ci-dessus. 3. Conpositions A base de
pol'ypropyl ene selon |la revendication 1 qui contiennent au nbins un conpos6

repondant A la {arpdlg ﬁHohasC%H%nméaging @Rdicated above. (1b)
— : 5. Polypropylene composition according to claim 1,
characterised in that n is 1 or 2 in the formula I.
6. Polypropylene compositions according to claim 1,

characterised in that they are copolymers of propylene
with ethylene, l-butene, l-hexene or l-octene.

7. Polypropylene compositions according to claim 1,
characterised in that they are polypropylene filaments,
fibres or films,

8. Polypropylene composition according to claim 1,
characterised in that the compound of the formula I is
calcium bis-[O-ethyl-(3,5-di-t.-butyl-4-hydroxybenzyl)-
phosphonate].



'JORB 2 dans. laquelle n et R3 ont les sig 'ficationsJ H Hu |es
4. Conposition A base de pol ypropyl ene solon |la reve
conti ent &avendicationsn céapeséntesondant A | a fornul e: D" P—O -

Ca { )nﬁosmon a base ?e %f'yﬁ gélenqsqul &O lennem au moins Qﬁ@ém;kdég%lak&n@ 12

|l a signifigategn Precedenmnen nmposition A base d
pol ypropyl ene sclon | a revendication 1, caracterisee en cc que, dans | a

fornulo 1, n est egal A1 ¢u A 2. 6. Conpositions base de pol ypropyl ene
sol'oh | a revendi cati on 1, ¢aractdhisees enge qu'i| s'agit de copol yneres
du propyl ene avec | ethylewe. | e jaut bne-1, I ' hexenk-1 ou |'octdne-1. 7.
Conpositions A base de pol yprop c nonPLaOLeve dication 1, (1),
caracterisees en ce qu'il $-gQt e f115, de fibrep ou de feuils de

pol ypropyl ene. 8. Conposition A Qase de polQmfapyl pne salon | a

revendi cation 1, caracteri §ee en gue | e conpose %e formule |I est le
bis-[Oithyl-(di-tert-butyM3,5-hydroxy-4-benzyl)=phosphonatel de cal ci um

-13 J ai Ny,d @suehsi nted) 1. A polypropyl ene conposition containing at |east
one corrpouncf,p stiéag § oragl a3lod £4y] wherein nis 1, 2, 3 or 4, [err]-al kyl,
[err] is hydrmgeprésanfecur jadiadilajkyle canengrerde]1- aISkgtbrnedee ﬁaﬂpnmleypr opyl ene
~conposi tion a‘bcrewé#m? ithgdropénie rpu uncragiedd j apy g=°%'g"‘1"é&§t1 ® B tBRFOBLFAELGE of he -

for m“ a [ er r] ,(rp sente un radical alkyle contenant de 1 atomes de carbone.

-

2. Composatnons a base de polypropyléne selon la revendication 1, quu contiennent au moins un

\\/‘ composé répondant a la formule
- -
Ay 0
HO CnHZn"'T—o—_' Ca (1a)
A 0— Ra
2
- 2

dans laquelle n, R,, R, et R, ont les significations indiquées ci-dessus.
3. Compaositions 3 base de polypropyléne selon 1a revendication 1 qui contiennent au moins un
composé répondant a la formule

[oJ8
| _ T o 1o |
HO CnHZn"' e a (1b)
o--Rs
2

dans laquelle n et R, ont les significations précédemment données.
4. Composmon 4 base de polypropyléne selon la revendication 1 qui contient au moins un
composé répondant a la formule:

_ 0
T .
HO CHZ—T—O-— Ca (le)
O0—R

dans laquelle R; a la signification précédemment donnée.

5. Composition 3 base de polypropyléne selon la revendication 1, caractérisée en ce que, dans la
formule |, n est égal 3 1 ou & 2.

6. Compositions 3 base de polypropyléne selon la revendication 1, caractérisées en ce qu’il s'agit
de copolymeéres du propyléne avec I'éthyléne, le buténe-1, I'hexéne-1 ou l'octéne-1.

7. Compositions a base de polypropyléne selon la revendication 1, caractérisées en ce qu'il s'agit
de fils, de fibres ou de feuils de polypropyléne. _

8. Composition & base de polypropyléne selon la revendication 1, caractérisée en ce que le
composé de formule | est le bis-[0-éthyl-(di-tert-butyl-3,5-hydroxy-4-benzyl)-phosphonate| de calcium.



wherein n, [err] have the neani ngs defined above. 3__A polyprepytene——
conmposi tion according to Claim1 contdl A#ny at |east one c

formula O [err] . (I'b) wherein n and [err] hav mﬂmflne
above. 4. A -pol ypr opyl ene conposition according to CI I 'ng at

| east one cegpdnthObriheghornula 0 T [err] (Ic) wherein
R3 has the nmeani ng defined above. 5. A pol ypropyl ene conposition according
to Claimil, wher aigolvardpgiede aimpgsition tdneirfingr tLieast dne Gmauprhbfthe dpryivienie
co?rp03| tion according to Caim1l, wherein a copol yaer of propylene with

et hyl ene. 1-butene, 1-hexeng or l-chtene I's used.. 4 A pol ypropyl ene

conposition according to C ;i m 1, ich is n t he florm of pol ypropyl ene
filaments, fibres or filns.{8 A érﬁ'ﬂyl e 80erOSI téon accordh g to
Claim 1, wherein the conpouhd o s

cal cium bi s-[ O et hyl - (3, 5-d -#0 butlyl - 4- hydr xxhgnzyl ) - phosphonat el .
R

.2 S P

wherein
nis 1,2 3or4
R, is Cy—C,-alkyi,
R, is hydrogen or C,—C,-alkyl, and
R, is C,—C,q-alkyl.

2. A polypropylene composition according to Claim 1 containing at least one éompound of the
formula .
O-'—R‘3
Rz
= ' ' 2

wherein n, R,, R, and R, have the meanings defined above.
3. A polypropylene composition according to Claim 1 containing at least one compound of the
formula

0o

fo— |6 )
HO C"HZ"—I— —_ a (

O—R

wherein n and R, have the meanings defined above.
4. A polypropylene composition according to Claim 1 containing at least one compound of the

formula
- - T
0
T .
HO CHZ—P—-O— Ca (Ic)
0 —R3
| 2

wherein R, has the meaning defined above.

5. A polypropylene compaosition according to Claim 1, wherein n is 1 or 2 in the formula 1.

6. A polypropylene composition accordmg to Claim 1, wherein a copolymer of propylene with
ethylene, 1-butene, 1-hexene or 1-octene is used.

7. A polypropylene composition according to Claim 1, which is in the form of polypropylene
filaments, fibres or films.

8. A polypropylene composition according to Claim 1, wherein the compound of the formuia | is
calcium-bis-(0-ethyl-(3,5-di-t-butyl-4-hydroxybenzyl)-phosphonate].



