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‘aminopropyl)oxalamide, 2-ethoxy-5-tert. -butyl-Z’-ethyl-oxamhde and the mixtures
thereof with 2-ethoxy-2’-ethyl-5,4’-di-tert.-butyl-oxanilide, or mixtures of ortho- a.nd
para-methoxy- as well as of o- and p—ethoxy-dlsubsntuted oxanilides.



35 1, 3-bi s-(2' - hydroxy-4'-hexyl oxy-benzoyl)-benzene,
1, 3-bis- (2" -hydroxy-4'-octyl oxy- 35 benzoyl)-benzene or
1, 3-bi s-(2' - hydroxy—4—dedecyoxy-benzoy)-benzene—2-5—Esters of

optionally substituted benzoic acids, .g. phenylsalicylate,
octyl phenyl sal i cyl ate, dibenzoylresor0|n bi-s- (4 tert.-butyl benzoyl) -

resorcin, benzoylresorcin, 3,5-di-tert.-butyl-4-hydroxybenzoic’ ;
acid-2,4-di-tert.-butyl- 40 phenyl ester or -octadecyl ester or 13"
-2-nethyl -4, 6-dis-tert- -butyI ester., . 1490938 40 2. 6; Acryl at eg,
€e.g. a-cyano-[&rm et acryt Tt acrd=ethyt—ester—on -nauuuyn
cster . & car borel holy i SAREEA T B 3Lt o

d,
a- cyano [ erk}- net hylene[;bxmatdaﬁxdihyetaﬁ a’-&l&bﬁlcc{cﬁbr l:ﬁggﬁ :523211\? li- cygster

or N-([err ] car bonetoyl Ldlwdmiuh IN,N'Fhihedaﬁdybylhydﬁzme, YN, N'abis?(3,5Mi- ke |
corrpound s, g 5 utyl- -hydroxyp enylpropiony )hydrazme, N-salicyloyl-N’-salicylalhydrazine, . 3- 5

45 ni ckel conplexes Z%l ?mm;}l,,}jz ‘bmgf"%e T A ispsalicylavlythionropinnic acid ilydrrde phen ol ],

such as the 17T or akili?mesirgitsad eRdlindaah méalatedloratlid fa@nalds, | thrdagshte @lich as
n- but yl am ne, torl et PFem ,Zn-amrﬂeA@behmwmaahmdmaﬂ(—wmhamol am ne, i ckel '

conpl exes of bi’s- [ 2 g_}’ QZ%"#‘” By '
t et ramet hyl butyl )- pheo,y, ey aulpic aﬁ%mdsphm GT’ conpl ex, opti onal ly
with addi- 50 - libtiang)| ed.i lyQﬂth‘reaS st&nﬁtahyﬂol;auérﬂrﬂatboﬁﬁhﬂl asbestos,

ni ckel di but yl dit hi oE‘H’P‘ba’-ﬁlﬁH“b pﬁ fees) pigmpntss optical Wyightoders, flameproofing agents- and

4- hydr oxy- 3, 5-1i - t ePT on .TDAO &r §,, suchld
as gf me%/hyl et hyl P&en ggsx?m%“é‘,ﬂg%g@ l‘{g,f&‘?ﬂ itk B ﬁpﬁ%&em%sh gi’{}guch as

of 2-hydroxy-4- net kstilisgphenyl - undecyl ket onoxi ne,
ni ckel -3,5-di-tert.-butyl -4-hydroxybenzo

ni ckel -isopr Oml xant hoﬂﬁ’]ﬁlttﬁof tﬁﬁablhsed pol. a%‘;:s@ﬁh&é‘én ;X: ﬂ&;ﬁ@?&?ﬂmﬁ%&&? €. %

55 4-benzoyl - 2, 2, 6, 6 dbadt 1560080 I @blElESZG ZM& powder form BASF) (“Lupolen” is a Regis-
4- st ear oyl oxy- 2 2, 6“35‘-5{@' *M)hﬁ lp| egrcase| miked. dry with 0.05 part of pentaerythritol-tetra-
bi s- (2,2, 6, 6-tetr a - t y_ OB ee&l»e-@roplo ] and 0.1 part of a stablhset of the

3-n- octyl 7,728, 9- te;tana f&»grm{n&fsmmeah,fscﬂnf 1?;: 2 ;sone 25
2.9. Oxalic acid di amnntelsly mcogled ea torsional néhnﬁnr wmgecf s@nqusgxcﬂﬂh

2,2' -di-octyloxy-5, Bmefcmtselmns tm}wg_fma jofl] aftefcan iftiad congtint etagdeapapid e
oxy-5,5' -di-tert --ng ;tgmﬂ.;m% o g’gy °§‘h°éfta‘ﬁ9ﬂmc5&ra$ﬁ°q=4a!ealmshen-

N, N - bi s-( 3-dizet hyl - B iR ¥ s)bgek ed from' the, plastograph and pressed out in
2- et hoxy- 5- tert.-but Jate@ ' pregst 4t 60‘bxlam Itembaatuartd shebt @ .t Xhitl, @® dppeatand@fof W t h _

2- et hoxy- 2' - et hy| - 5¥Hch i@g‘"s? ¥2f‘stslf::§%| I%BPSFrﬂ’IC?lﬂ&; Fog the of difcoloyration- and
g ooy 25wl S LA G R RO, o
1, 490, 938. 35 severe discolouration. 35
deactivators, e.g. oxanilide; isophthalic acid dlhydra2|de sebaci ¢

aci d- bi s- phenyl hydra2| de, bis- ‘benzyl i.d- emwsIeal i ¢ acid di hydr azi de,

NN - di acet al -adi pi ¢ aci d -di hydrazi de; NN -bis-salicyl- oyl-oxalic acid

di hydrazi de, NN -bi s-sal |E6S7F‘6’3‘7'|‘e|‘?§/d? QEFH&‘“S“I‘W'N"“%‘I%S ‘(fs‘hqs‘“b‘i““?'\ert - 5.

but yl - 4; hydroxyphcuyu propromnyt )1|yUI aZTITe; T,
N-sal i cyI oyl - N-s$al i cyl al hydrazine, . = 3- 1 TnmE in minutes’ Dtscoloutatwn
sal i cyl oyl - am no- 1,2,4-triazole or NN b| S- sa‘lml“éyﬂae oft hifoprssgsswentef teild . -
di hydrazi de. 4: Basi ¢ CgeshUpsEbilisss nl foEqnal rf%’t“ﬁ'l“ dal theetpReFimens |-
al kal i ne-earth ngfal salts of. ni gher fatty pci ds, Tor exgnple Ca- sTearfate,
Zn-stearate, M- )ehexniaée Na ricinol eate orj K- pai izt at e |10 5 5. :
Nucl eati on agent $ : _
10 4-tert: -butyl )enz‘Q‘lis'éz %}E‘i"ﬂ" '&éﬁ“ﬁ’i“"&y"am d of di pH%nyI aceli c acitd® ‘6. Qther
additives, -e.qQ., ubr?c nts, e.g. particular|y preferred: |stearyl alcohdgl,
fillers, carbon bl acdﬁs-(a&be&hﬂarmelﬁalﬂhbﬂ?n- tal cumo ghass fijbres, pigmentq,
optical brightengers, phfo#pamapr oof| ng agents ahd 15 amti static agentfs. -
15 The inventionfis fur} ustrated in'fhe fo]low ng{Exanples | and |1
to VII. Per cent'ages :fllo/@(h fg‘n%‘ityl st"ﬁél"‘ryg’?‘?{wBer cent by wei ghf, calctlated dn
the material to : . ' ' :

._)




- platen tenperature to. sheets 1°

stabilised. Exanple I. 20 100 parts of unstabilised pol yethyl ene
of high density having a nol ecul ar meight 20 of about 500, 000 ("Lupolen
.5260.2Z" i.n powder. form BASE). (“Lupolen’ is a Regis- tered Trade Murk)—are
in each case mxed dry with 0.05 part of pentaerythritol-tetra-
-(3,5-di-tert.-butyl -4-hydroxyphenyl)-propionate] and 0.1 part of a’
biliser of the followng Table 1l or 2. The m xtures are kneaded in a
PXabender pl astograph at 220[err] 25 ' C. and at 50 r.p.m for 20
¥nutes. During this tine, stance to kneadln is. 25

c()m6| puousl y rgrnr ded as a fnﬁ’éﬁoegéh : g- : ¢ ki ng of the

pol ymer, there occurs -during TAiﬂaH(headl ng period, . after an initial constant

.stage, a rapld i ncrease aof the.torsion T ffectiveness/of the
st abi | i s@?f%"“"%‘efse?flt@c‘t“éﬂm?eﬁ'°é1 ‘W@ﬁ‘é‘ﬁs Q‘Tsﬁrgjbege P%é ??ﬁ% of - const ant

TeTmxtures gre subsequenttly renmoved from
i Wime in mirute$0 |a . Pisedlematpness| at.~260[ err]
mwitiickdege ofhe |appeaisasiel B8 Whi TS

visual |y asBhesehitd sbiliserr espect - ff olorutiebBtmentedr - BTt REEBMS et of -

di scqtouratTom T Tapbres L and 1, Tnere 1S uged an enprrical- colour scale
Wneru n. pgaedenot es col ourl ess- mess,34/a just| perceptible dj scol ouration,
and 3, 2, 1.and <-1 denote a. successwely m)re 35 . severe -

di scal oudlat-bu@ﬂ-(Z-tert -butyl-4-methyl- : 4. 4 T

- 35 TABLEPhe HFPhetRbieness of the |stabiliser. cdrbi nati'6nsof |he invention
Ti me A E8-tert, _butyl_@eg,gpl ourati op yuntil dhange qf - ~assessnent of
t he F’hosgi}hﬂﬁprﬁ{&ﬁ;hb l'i'ser : - torgional monent- sheet
.sgem mens none et W‘?T“h’ﬂ’éh I )- 6 12 Q (speck‘?fedl 2
Lo tr y - - B
4:5 |chosg‘r?f“?ilt °P?§*‘ ®(2-tert.-butyl - 4- met hyl phen |)“-‘h]° °g°“°°“s’1_ /2.
4 phosphite trls (2 tert. -butyl 5 mathyl phenyl) R 9

‘4 phosphi t 490 938

6 TABLE E{-ﬂ g&nqﬁ e a“dmmis deafi«f‘ b bk &é’ﬁﬁ%’i‘aﬁ% @s described in US
3, 558, 55 Ilmplhﬁmrﬂ)l@mavery mgﬁ degred of uﬁaﬁvem Ingarticulaibenge- of

assess mewmitapf useh of mg'}!hodimomabll#aﬂ%@r a Plasucs matmal havms o1°%i onal 5 rmrrent

-tor S| Gi".al .IIIJIIL_,IIL —36

the pl ast ograph and préssed out

sheet speleyPEREtffone - | | -] u2
5 di-n-butyl-(2-tert.-butyl- Eggltpig)ﬁ 4. ' -4
phenyl ) - phcm@ tseof dhstapmea)pblye(t&leheeéftmghbaeﬁswh tdit;tdcular welght 4 1/ 2
. 4-5 phemsf |(t‘1expel¢nf?-6% frome BASF), are y eaqhmhyl 6'1/2
¢ e bl W AR R SRR o
i hhonpgezigods QIpl nxfi&zro tésSD\ﬁ‘ﬁ \ﬂﬂsmﬁﬁisﬁ@ma gni is cl ear that

- conpar edcomniibusty h&o:dadrpm actrsmnel qnormlud’tssa cpnseg@yende rof ‘Ea)lssl-lsktﬂg of hé

triaryl phos prpinjtial foag| n‘l“i'P oly %nefl ns a very
v i R S R S R B T S
di | aur yl fesibvedl frbth Qﬁlpﬁ& @h SsseHQutan RbRGA pes atBDEC] te:ham ng poor 5

col our Precpae ntoals:. form of I mm thick:sheets, the appearance of which is v1sually assessed - .
- with respect to colour. For the assessment of discolouration in Table 3, there is used an '

20 ' empmcal colour scale wherein 5 denotes colourlessness, 4 denotes a shght discolouration = . 20 -
' ;ust perceptlble, and 3, 2,1 and <1 denote a successwely more severe discolouration. ~




Exanple 11.

fa) mead r~|ry wi-t-h

0.1 n:\rf aof

in powder formfrom

100 parts of unstabilised polyethylene of high density having a
nol ecul ar wei ght of about 500, 000 ("Lupol en 5260 Z"
BASF) are in each—<case—%

di I auryl t hi odi propi onate and with the stablllsers shown in

A4 LILLEF AN > |

10 the

foll ow ng Tabl.e 3. The m xtures are kneaded i n.a Brabender plastograph at

220 C. and 50 r.

after an initi
nmonent .
| engt heni ng—of t

at 260[err].C_p
appear ance

p.m for
kneadi ng is continuously recorded as a torsional
of cross-linking of the polyner there OCQH&ﬁBb“ the course of kneading, .

20 m nutes. During’

this’ tine,
ronment .

the resistance to

As a consequence({

The effectlveness of the stab|I|§m3LH$ expressed |n a. 15

ot
assessnent of gi

col our scal-e whef
di scol ouration
successively norp

1€ l.lllb' UI bUIIDLd.IIl. LUIDIUIIJ.I IIUIIL'J-IIL. III III}\L tH—-es—at-
subsequently renmpved from the pl astograph ahdripeessmeeout] i Disevlqtaien p
aten tem perature into the yndtphapge of t §ss eemeit obths |
ch is Veduefistapilisetessed wi| htorsiasplaromerty | c otheeirspedimans t
Scol our ation T n Tapl e 3, There T35 used anm 20 —enpt
ei .6 @andpeRac@hablrkessness, -4 danotes|a slight
> _

>0 J%QtS-dgleeeW%hveroxmhehyQ:
|scolourat|on

.1 and <1

1,490,938. T—TA
Di scol ouration uulIo@hﬁﬂg@pgmwwmnmbmﬁgsessnent of the ts
torsi onal nonent 3-(3, Sefieet -bapioGhydREphéLy OS] part of - pent erythritol -tet
2 1/2 : propionate] 3-(3,5-di-tert.}butyl-4- hydroxyphenyl)-
proplonate 0.05 part « 01 oRES tn& thrltol-tetra- L .
3-(3,5-di-tert. 3Ut)41|1e1; £,{3) Bltft lﬁ?‘ pro!ol onat% + 0. 1 part__o_<f1
tris-(2-tert.-bupy 1
nethylphenyl)rphasphlte 0. 05 part of pentae ythrltol-tetra- 3-(3
R i M

d onate i
phenyl ) -phosphite 0.05 part of 1,1,3-tris-(p-tert. -butyI 5 1/ 2
<1 4-hydroxy- 2- ngt hytq:hmydf)msb(ztmert-artﬁ5 part ofe . - _
1,1,3-tris-(5-teft lﬁﬂwvwmmmmhydroxy 2- nethylphenyl) but ne + 0 1 part
tris-(2-tert.-bufy
4- et hyl phenyl )'_ hosOQB'pattt%f nganpg‘&rtql;utyl-ﬂ o d' -th/I’Z T b,l'” yl '
<1l 4-net hyl pheno 4Q5drpzaﬁ-1-maﬁylﬂm Ybutdnel t butyl 4-net hyl phenol + 0.1
part of tris-(2-fert—huty— 10-1/p — <1
4- et hyl phenyl ) -pho resul ts show | hat, jndepenlent of -t he
enpl oyed anti oxi anzﬂg& gfﬁﬁ ltgﬁ,@ﬁﬁﬁeﬁ“ th the concormi{ant- : use of
di | auryl t hi odi prppi onate "a. pl'astics naterial which.has peor colour

properties and

i ch O
4-methylphenyl)-phosphrte _

pactof tnis-@oerp-boybes Iow t| ess - of co

'ISt ant <thl’ SI onc

. 005 part of 2, 6-d1-tert -butyl- .

s <1
. 4-methylphenol o L :
" 005 patt of 2 6-dl-tert -butyl-
4-methylphenol .
+ 0.1 part of tris-(2-tert.-butyl- 10'1/’2 <1 '

4-mcthy l_ph_enyl)-phos phite .

10

r

e
I
r

_ The results show that, mdependent of the employed antioxidant, there is. obtamed :
- with the concomitant ‘use of drlaurylthrodrpropronate a plastics ‘material which has
* poor colour propertres and whrch grves in some cases low trmes ‘of constant torsronal

. moment.

. Example IIIL
: 100 parts of unstabrlrsed polyethylene of high densrty havmg a molecular weight
. i of about 500,000 (“Lupolen 5260 Z” in powder form from BASF) -are mixed dry
" with the stabilisers of the following Table 4 in the given concentrations. The mixtures
. are kneaded in a Brabender plastograph at 220° C. and 50 r.p.m. for 20 minutes. Dur-

' - ing this time the resistance to kneading is contmuously recorded. As a consequence of

o cross-lmkmg of the polymer, there occurs in the course of the kneadmg process, after -

ess
t he

6

cal

S
ser
a_

of

10



5 nonment .

5 Exanpl e III 100 parts of unst abi |l i sed polyethylene of hrgh densrty
a N0 D A ‘ alnoL 0. 000 LUDO 6.0 Dowde form
from BASF) are mxed dry vvrth the stabilisers of the foIIovvr ng Table 4 in
e given concentrations.. The mi xtures 10 ~are kneaded in a Brabender
@?stograph at 220[err] C. and 50 . p.m. for 20 m nutes. Dur- 10 ‘i ng
s tinme the resistance to kneading is contl nuously recorded. As a -

consgaquence of cross- I|nk| ng of 4dbl9ss pol ymer, there occurs in &he cour se of

t he—kmeadr OCESS, rer
inifal constant condmon, a rapid rise in the torsional moment. The ¢

S
1,490, 9 the stabilisers {s expressed maleﬂgthenmg of the time of constant torsxong:%cj j“ ti al ConSt ant
condition, a rapld rise in the torsional nonent. ef fecti venesss/of the

stabilisers is expressed in a gpgthening of the t| rre of constant t orsi onal
nmonent. TABLE 4 Tine in m nut es to chande of the Parts of St b| liser

torsi dnal nonent none : - _ \:_:

-2 .0.19 part of pentaerythrltol-tetra [3 (3 5- 52 mﬁﬁfgl - = 6
"~ hydroxyphenyl ) - pr opi gpat.elaniflset> part -of : torsxonal moment | . = -
ctris-(12-tert. -butyl-4-nethylphenyl)-phosphite ! = 4 0105-part' of

'pentaerythrrtol-tetra[3(35d|-tert -butyI--.- .'2'_1'0 1/ 2] S

h’ydr'oxuyphewl) propl onate] + 0.10 part - of

tris-d-tert el foII"vvs'fro-rrthe data t hat
wi th-tlh §§‘§§3f°;,‘;’,§?§§3¥”ﬁ lm{t& Et?KSQdIRg?%QQH natfon 5 Lk “accprding to the
i nvent]i on produces a prot ectr ve effect that ig cl e_arI y bettef conpared 5

Wi th tlhat -0dbtart plcidis«id-tet.-butd-4suctttyloh¢ngBrobosphited slepar at &l y. Exapple |V, 100

- parts of unstabr i'sed et denjsity ng a pol ecul ar

wei ght| . %gg;@fgh %}mﬁ "‘Q "fe‘x'l_ﬂrﬁﬁ%' ﬂ%'bn’zgmn powder t’(?\c{)/rzm from BASF) are in
each da ?n vmthOlpart of ftris-(2-tert.-pu '

yl -4- thylopthaﬂxylob trtshasanhutmaﬁﬂlylehe@ﬂ) ;ﬂaalsmh:te 0 of the -pheno ic '

-ant i oxk , —Fhe—rx es—8 ‘3kneaded|na
- Brabender pl astograph at 220[err and 50 r m for 20 m nut es. During this

time, the rhdpllew Fteleﬂteoda ﬁd‘i’lﬁ‘ 8l ‘;g theooppig®ign as a t or si onal
moment . A0 Eﬁg% h@iu@%@ %‘;‘:Ll ?t( tgls PEHSIRPAE? t hert occurs in
t he course of

ter an initial constant phase, a rapid
- rise of the torsr onaI Emleve ectr veness of' ‘the 15 stabilisers is
expressed ﬁ s?ﬁ’gP%%F‘h!thé of d ?1°°P ‘moment . “TABLE
- P fabout olen 32 Qﬁ: 0 orm from 2AcR case O -
5 Tjolme i thiddh HHR#:‘E. 0L 1pabr AR R 2 e, Dt 4oy phdoi) PHRRHAX | anfg S part
. torsi Ona|of 1h® piefdlic Bﬂi’dﬁdants shown in the following Table 5. The mixtures are kneaded

4 prentaé B!H'P‘M Pla d'éodgmt@r%()mib Puripg| henyl ) - 10
1/2 propf %:Ffl or ﬁttge A sé(‘f Eh | phenyl) butan e
8 3s(3, 5itat t@&tm rqua?seﬁw omBt O PheCiffecribentss ofithe 7
oct adecylstalelserers dxpr&,sa mrarlengmuﬁ:gdxfﬂteeme ofng]ttyrlt-tdkmhmlemmbensz 2 4, 6-

8 trinethyl benzene 2' rret hylegﬁugn S- (6 tert -butyI 4-4- rret hyI phenol)

ol
.

10

_ Time in minutes
- : - to change of the -
'Ph'_enolic antioxidant : S - ‘tors:onal momeént | .
pentaerythntol-tetra-B @3, S-dx-tert -butyl-4-hydroxyphenyl)- ' :_ .10'.'1,.'/2 o
: proptonate _ : L o e . _
1,1, 3 ms-(S-tert -butyl-4-hydr0xy-2-methylphenyl) butane _ _;'" . 8 o e
3-(3,5- di-fert. ‘butyl-4-hydroxyphenyl)-propnon1c actd- : I B
octadecyl -ester _ o
1, 3 5-!11-(3 S-dl-tett -butyl-4-hydroxybenzyl)-Z 4,6~ - 4 ST 8 '
tnmethylbenzene ' _ _ o S
methylene-bxs‘(6 tert but»l-4 4 meth\lphenol) B I ' - -
4,4' th10b1s-(6 tert.-butyl-3-nethyIphenol) - o SRt I =




4,4' -thiobis-(6-tert -butyl-3-nethyl phenol) 11

9 1, 490, 938

9 The results show that with a w f

conbi nation with the triaryl phosphites according to the invention there is
obt ai ned an excel |l ent stabilisation of polyethyl ene of high density.

Exanpl e V. 100 parts of.unstabilised pol yethylene of high density haV|ng af
mol ecul ar wei ght . 5 of about 500, 000 ("Lupql en 5260 Z" in powder forntfrom
BASF) are mi xed dry wi'th the stablllseagngsven in Table 6 at the-given

concentrati ons——The Tty s are Ta DT 3ST0 '
220[err] C..and 50 ry. ﬂﬁ ﬁgf’ﬁt’%&f’ il %‘ﬁ’@purl ng

this time ks conti rsbilis t)hdf(pﬁl a&uga |ona monent. As a con-
sequence of cross- Ilnklng of the polyner t here occuts in the course of

kneadi ng, aftgr an A.ngem&srraa? gﬂ:ﬁtm ey SO0 AOEE RS0 g

torsional nugent Thﬁ BA a.

| engt heni ng t he the mbxlm‘rs gmn&t @shle 6 G the gwhalcom&eﬁhhs A&Ixﬁ:rﬁ aef nadéd veness
of the stabiliser: ta&!eabradﬂ Ct en \ﬁermrmww-e ensmwet h that -
of the systeng des e 5@}“ | oL mamin | Ascay

the Parts of stabilihi ﬂl'constant condmon, a rapid i mcrease of the toffsi@riaﬁ 0{ ‘B

of 2,6-ditert.-but ydf-the swbikisps jhexppdssed in a lengthening of the time of dcﬁsmnt&oritoqaart of
tris-(2-tert.-butyi®®epet hyl phenyl ) - phosphite 0.05 part of
2,6-ditert.-butyl -4-nethyl phenol = 12 + 0.1 part of :

tris- (2,4-ditert. -butyl phenyl) phosphl teTGBBS bpart of

2, 6-ditert. -bUtyl h ceordi inventior ¢ ¥ of " |
PO| ygard (tris-p “Hﬁ)l "é\rb"{zii tab?ﬂs r co'r?éngfg;;’ns accordi ]pg to th§ nQbrt]'. on%g te.d |

tris-(-tert. -buty phenyl -phosplte 3 4 15

Exanple VI. - . 15 100} parts:- of - S
unst abi |l i sed pol yet hyl-ene of hi gh density having a nol ecll érr":‘l o '
about 50.0, 000 (['Lupol en 5260 lzrts'o sBE‘ r form from . BASKY ap# g@‘a dry "
with 0.05 part .of 3-(3,5-di-ter uty hvdroxvohemrl) propi onic '
aci d-octadecyl gster and 0.1 part of . S
tris-(2-tert.-butyl D&Smhgllp-ldeﬂytb)ltyphosttbﬂplteeol 20 ' -' ' 25010kg of - thi s
m xture i s procgssed olln an . e; éL{e L Qn- _JI!_ enl atus ¢ Typg VB 20 250,

VO TH at 227[erf] COhBEAE PR LRSS RRCFRRY of 120-1itre bafrels.

(fre- quency:. 10 ni 0ws@&: pes, 63h&tybu@'l-m@ﬂhylpﬂegolkg of matefial), ﬁhe.barrel.s_
have a smooth inner surface and are free of lattice or h ney-conb -
structure. Lattijce o Wﬁe’&l‘éﬁo@ﬁ %‘Pﬁﬂ'&‘fﬁﬁ?héw@rph&sl’?‘t&%gh i nher surface ar¢ the

esult of an occurri LPS63, |dg D8R0l mategi al .
25 Exanple VII. 100%8’3%‘2 o ypr Tﬂg glppo‘\)/\der ( Propaf hene’ HIé 20 I(,I) _
(" Propat hene" isf a Reﬂgtl phttenrféﬁlyiaxamsm@lpmﬁ)-mam@eneou ly mixed wi.thjthe
stabilisers |listled in-the follow ng Table 7 at the state concentrat|0£s

The ni xtures obtjai n@dséi"é°§e'>‘<'fr%ﬁé‘dg‘ﬁ 'cff@"rﬂﬁﬁ’ﬂf'ﬁpé’8°sﬁ’t“tfe t{nmes in%succes

ion

in a single screw extruder at a. naximum of 2600 C 30 . (tenperature of

t he di scharge zone) and 100 r.p.m - ~ . 30 The

melt index ofjsthe material is rreas;roedmniah:prevuheq;sta 3rd and 5th 15"

extrusi on. The | oad_i 400 peD % @olgsthylengrof high| density) fiavingjasmokieylen weight g/ I 0-

; ut 0 »

vin. The degradatt i, BRSO (umele 1200 2, powty pom i RASED 2 mied e

melt index, - - ester- and 0.1 part of tns-(Z-tert -butyl-4-methylphenyl)-phosphlte N -
200 © 250 kg of -this ‘mixture is processed in an’extrusion-blow apparatus (Type VB . 20

250 VOITH) .at 227° C, nozzle temperature into the form of 120-litre barrels (fre-
. quency: 10 minutes per shot; 1 shot: 10 kg of material). The barrels have a smooth .
-, inner :surface and are free of lattice or honey-comb structure. Lattice or” honey-comb
T structure or a rough mner surface are the result of an occurrmg cross-lmkmg of the -
25 matenal ; _;‘ . N . : S 28
o ' : ExamleVII B
100 pans of polypropylene powder (Propathene HF. 20 ICI) (“Propathene is
a Registered Trade Mark) are homogeneously mixed with the stabilisers listed in the .
following Table 7 at the stated concentrations. The mixtures obtained are extruded and -
_ . granulated five times in succession in a single screw extruder at a maxunum of 260° C. :
30 - (temperature of the discharge zone) and 100 r.p.m. 30
The melt index of the material is measured. after the 1st, 3rd and 5th extrusion.
The load is 2160 g at 230° C.; the melt index is given in g/10 min. The degradatlon.-
: of the material is mdlcated by an increase of the melt mdex



10 1, 490, 938

10 TABLE 7 Melt index after given nunber of extrusions Parts of stabiliser
1 3 none 14
42 76 0.15 part of pentaerythritol-tetra-[3-(3,5-di-tert.- 4.8
6. 5 9.0 butyl-4- hydroxyphenyl) propi onatel 0.15 part of ,

-(2,4-di-tert.-butyl phenyl)- - 4.0 8.0 12..3
h& phite 0.075 part of pentaerthrltoI-tetra [ 3- (3 5-di - -
e/fq - butyl - 4- hydroxyphenyl) gqg@ggnate] ' 3.5 10 5.0

7. : = ' .05 part of

-4- hydroxyphenyl) proplonate]

tyl penyl) -

rt . of

p : '
UF) proplonate

T bu‘&‘,}phenyl)

5, 5] undecane
L hyl.- 2(3, 5-di -
- [ 5, 5]undecane
but yl phenyl) -

i ng: a-polyolefln whi ch

hgly -
. polynmers or

i ght of

't he general
- .1,490, 938
'Qf stabiliser

"polyoleﬁn of at- least -one symmetrrcal trrarylphosphrte of the general formula I

M

pentaerythrltol-tetra [ 3- (3 '5- ErBLﬁért -but yl -
3.3 49— 66+ 01 pdr[ ofTITT5-( 2, 4~ dr=Tert-
phOSpH ite Melt index afteriv@n 03
pentaerythrltol-tetra [3 (3, 5 d| tert. rbutywﬂ&tﬁyﬁvvapheny
32 4.5 Parts of. sta@rlée 0 12 part FtTTsSF( 274~ '
- phospklte 0.15 part of 3,9 bIS [1 nethyI<2(335—
. tert. iVi§ - - ~10- -t SRS
4.9 ' _ 9.00.05. part of "3 9- bli-s-
tert. - but?@w4 hydroxyphenyl) ethyl]2 -, 4]. 8410- t Qb
_3' 4 ) 0,15 arPof pentaer thﬁto‘g-te'ﬁa é Wtért of tr{ ks‘ ("2’ él.'S'dl - t e b -
phosp |teb Uﬁf oPionat conpoki tion fconpri
I's a gol ynmer or %z' derlved at lepst injpart frloma si
unSaturatédSQPTﬂHQP( ﬁ?ﬂfd@gﬁﬁﬁﬁnbr a i xt-br e of8-Qudh. 153
copol yner 81°%4PRef rom 0.005 to 5% by we ght bajsed on fthe vei
5 pol Yol efiohs fit RlipehtB@shriOPRESBI@RIgG. cal] tri arlyl phosghite of
formulja | t{rﬁ-‘bﬁt](1-‘(~lly)1roxyphér@l)-proplonate] o _' .
10 TAELE 7 Melt index after given nunber}o?Sextru§Pons Pttt s|
+ 0.075 part of tns-(2 4-di-tert.-butylphenyl)- -
: 'phosphrte 5_ . . . )
. 0.05. part of pentaerythrrtol-tetra-[3-(3 5~d1-- h :
tert. -butyl-4-hydroxyphenyl)-propronate] . :
33 a9 | 6
+0,1 part of tris-(2, 4-d1-tert -butylphenyl)- ' _ .
phosphrte : : J
0.03 part of pentaerythntol-tetra-[3-(3 S~di'-' A
tert. -butyl-4-hydroxypheny1)-prop1onate ' . ' : .
Lot | 32 as ] 6
+ 0.12 part of tns-(2 4-di-tert. -butylphenyl)- , :
phosphite _ o R
0.15 part of 3,9-bis-[1,1-di-methyl-2(3,5-di- |
tert. -butyl-4-hydroxyphenyl)-ethyl]2 4,8,10- ; B . . .
tetraoxasprro-[S Slundecane o .49 6.8 1 :9.0 |
0.05 part of 3,9-bis-[1,1-di-methyl-2(3, 5-di- |
tert. -butyl-4-hydroxyphenyl)-ethyl]Z 4 8, 10- L
tetraoxasprro-[s S]undecane c o
i +01 part of tns-(2 4-d1-tert -butylphenyl)- S A
: phosphtte ' S c
S WHATWECLAIMIS-—".:' - L e o
S 1. A composition comprising a polyoleﬁn whrch is & polymer or copolymer derived
I at least in part from a’ singly unsaturated. alrphatrc hydrocarbon or a mixture of such,
‘5 polymers or copolymers and from 0.005. to 5%, by weight based on ‘the weiglit - of_ '



polyolefin of at least-one symmetrical triarylphosphite of the general formula I.

(D

* € L M § *

1 3 5 none :
14 76 0.15part of - : -
pent\gerythm\t@-tetra[S(35d|-tert 4.8 6.5 9.0""
| -4-h henyl r opi on 1 f
o (2. 4 i t-}g)ix“z"'ppggnr;' arel 0.1° H%‘}’\gz’g 8.0 10 3~ 10
phosphrte 0. 075 part of pentaerythrrtol-tmml&tm (3,5-di- tert.-buty
| - 4- hydr oxypheny i—p+epi-erate—3—5 -5—0 F—4—+—60F5—part—pf
~tris-(2,4-di-terg.-butyl phenyl) phosphi te 0.05 part @felt index after given
pent aerythrltol -tetra [3-(3,5-di- tert. -butyI 4- hydroanhe:rufle):mpmpl onat e]
3.3 4, E ; 'ﬁ (-- :
tris-(2,'4- d|-ter .- but yl ph zﬁ?l"?saﬁ S%Iphlte 0.03 partq of | s .
pent aer yt hrltol-tetra [3-(3,5-di- tert.-butyl-4- hyblroxypheny.l)-propl onaf e
3.2 4.5 6.5 + Q.12 part of tris-(2, 4~di-tert._—butylphenyl)-
phosphi te none 14 42 76
0. 15 part of 3 1-di - ' ' S
tert.-butyl - 4- hydr ox§\§%}é}% %‘hf‘ m ;g"cfoiq'“t"e'trao&%spl r &1 5,[5] u%t%lecene
4.9 -~ 6.8 B0 ? bi s-[ 1, 1 di - netlhyl - 2(d, 5- di -
tert.-butyl -4-hydr oxy.phmtydf)metzhyd Jéde. bdty&ahéh@l-)— t et rjaoxaspi|r o-4.6, ] undecape -
3.4 4.5 ‘ .2 at@spllitpart of tris-(2,4-di -tert - but yl|phenyl )}|- phosphite
VWHAT WE CLAIM | S§- 0_{fActo osrtlon(_:to I yol gfin whiich is af
pol ymer' or cqpol yrre o fMEB \ en -reo i aﬁ%P .a sirgly undaturategd
al i phatic hydrocarb y d’rp of T+ El H ol ymeris o_rsccpolg{mrers ang fyom
10.005 to 5% by b, om@qu& NG SR 1Ry 5 |pol yol dfin of ft
"l east one symret |cabhotsphitaryl phosphr te of the gen forjmula I.] [err] (1)
i ' ar l-te a- -( ﬂ'é' ' .
11 wherein Rl re resRF; S‘ig?ﬁf’ E?Qﬂ ,)_p :na@] thyI r opyl ,| cycl oHexyl or
phenyl, and one rr re resents hylds ogen,| angde t e of herl
represents hydrogen, + 0Rtphy bt tr'kQIll—dr—tebH$u¥3llpheﬂyl)l d| hyl prijopyl , dycl ohexyl
or phenyl, i.n corbi nﬁtospmevm th a phenolic anti - oxi dant ijn whi ch} t he
wei ght ratio of riar hosphrteto henol i c antr idant [is from 5 10:fl to
1:5 dnd in the a sen% %‘I‘ ﬁ‘i ?{ @'ggﬁfgp'@é'd"A canposi tifon ‘accqrding tp
Claimi, charactgdris&F PP THYETR PBFMiTa | Rl kepsedentpstdrt.sbutyl
and one of R[err]| -and0®R} eart §f tﬁeareaam.amtymlmgen nd t hg ot her {represehts
hydr ogen, 10 rret’whltar tert.-butyl. - ' : o
10 3. A’conposi tifomractordrmg—to_ Crarm—or—Carmmz-ctargetertsgaTm that
t he 0.15 part of 3,9-bis-[1,1-di-methyl-2(3,5-di- 1 :
: tert.-butyl-4-hydroxyphenyl)-ethyl]2,4,8, 10- _ S _
! tetraoxaspiro-|5,5lundecane 4.9 6.8 | :9.0
0.05 part of 3,9-bis-{1,1-di-methyl-2(3,5-di- -
tert. -butyl-4-hydroxyphenyl)-ethy1]2 4 8,10-
tetraoxaspuo-[S S]undecane _ : _ - )
a - 34 | . 45 6.2
. +0.1 part -of tns-(2 4-dt-tett -butylphenyl)- ' .
.phosphtte ’ . _
T . WHATWECLAIMIS— ' S ' :
- 1. A composition comprising a polyoleﬁn which is & polymer or copolymer derived
. at least in part from a'singly unsaturated. aliphatic hydrocarbon or a mixture of such,
5 ° polymers or copolymers and from 0.005.to 5%, by weight based on the weight of 5

1
R



phenolic antioxidant is an ester of

8-(3,5-di-tert. butyl -4-hydroxyphenyl)-propionic. acid. 4. A conposition
according to daiml or daim2 cha '
antioxidant is pentaerythritol-tetra-

[3-(3,5-di-tert-butyl-4- hydroxyphenyl) propi onat e]..

15.5. A conposi tion according to C ai’ m 1 or Claim2 characteri Sed | hat
t e phenolic antioxidant is

[err] - (315-di-tert.-butyl - 4- hydromyphmyl) propi oni ¢ aci d- n- octalldecyl
ester. BTA cpmpostTion accordrng to Craim T or JQalm2 characterised in

that the 20 R, 1HEERY fefr 1R |1q>quggﬂ,§r3 B l% oeQgpound.
20 A_A conposumﬁnla&éiﬁr tsg'néd rbgan, G mkﬁmo ?yépre @ﬁﬁpﬁn%ﬁpmu sed in that

t he phenol i cbutylt l:b'MﬂPmpyg cyclobexyl or phenyl, in combination with a phenolic anti--

1,3,5-t7 (3° i B %ﬂgﬁ &“HIZ‘SFI‘)?PQ""@‘CG’“??“{dﬁ%t‘hW benZene.
-batyD

A cOt SI ti’ on a,_:q:p M@mqgﬁ Rk ¥red 1 N that the 25

phenol T, anti oRy nelprestentsﬁrt I's-

[ 1, 1-di gret hy {n lﬁs 08¢ mRbthﬂhMmmmmm@webﬁymn’

-2,4,8,10-te J odaiktnge LPY, rdlngto daim
1 characteri-g hh&:‘?fi% ¢ i ifFesfe) n%-&i E@ﬁld@% s-p!'o o%gac%i. '

tris- (24d|-te4tA t1 h g phGhiohil tee ﬁiﬂ:atat‘thOXIdant S

smﬂu)
3,9 - % gr pm Ctean thl§| penta 1t§ tetrar3- (3,51de§€{t-hutyb-@-@1¥fjroxyph@yl) hydr (gxyph enyl

- et hyl zﬁpoJxQontquJ ﬁyséiaﬁxpl[a'i Ui‘%&@c@x%ed that_the
30-10. A Conmﬁdh'i:laﬁﬁbxﬂﬁ‘dim’ @ (3 F-di-Rertblityl-@Thy ﬁ}lﬁ-d;hdh& 666
characteri semlmat stearyl al cohol i s used as additional additive. 11. A

conposifi on accth 4 igon,gecording ¢ AEATIHY % rhgrasieriseh iy et B¢ sed,,i n that
the armhnt Ogh C%ﬁf)n@cﬂrgfm@‘ bert%léﬁg 635% 3 claackfidNiDu@OR 1O 015% by

wei ght 35 phend]an&doxﬁHﬁntt belwugJos S-@iftert. heym Belnbyll)-2,4,6-trimethyl-

35 12. A co on accordl n a{;y of the precedl n% cl g’lﬁmﬂ‘tﬁl A whi ch t he
pol y- ef| fﬁ&%:gg‘e (@Qﬂé ;‘{) f ‘%E‘}ig_f ,g@ 5 d ains
corrp05| tion acc!brlbllc Glailast atntamﬂn m&atdﬁsemnpbﬁd ofn any of .-40

Exanples 1 a ds B"s‘( S'dl'WT QWDTPB?FP‘?W enolic mﬂa#! issubst ant i al | y

as .descyy bedggm%g@ ; E’ 5he &% FEPHE PG ef i s,

char act er| sed 1 1.l bﬂy&% ggm,mgamteggad tnhgatwel ght of

pol yol.-efin oﬁteawl usedcaahddttmaa twhosphi te of the 45 : %%neral formul a
et

| - accor di ng to11 H‘Is‘fm} b'% ﬁ%’;g“? i dant in-a
45 \iei ght ﬂ:ﬁm(ﬁﬂ:e pj}lﬁl %@ ?;eg’éﬂggggﬁ > BBt i ngs 17. A
process accord| 129 Al @m saibxma &dﬁyhﬁi@rwltmlﬂrgeeﬁig dAChi viRe thepoly Of Exarrpl es

1 and 3 to 6olfigs polyeylensess accor di ng im 16 substantiall]y as -
descri bed i n e%o positig dccording to any ifQCI“‘RS %‘%ﬂhPeW'Bﬁﬁ{‘Wﬁ@ ig synmmetri cal
triar yI40phos

Sriol SR {oomaim 2 sbstarfdli? Qadeaaiaaﬁm%?cofant | gxi dant -
In a wel ght anpﬁtsbfm k. t0 1 ,' Agent for App I cant s,

RIVA
Ci ba- Gei gy (U. K15 A|_q ‘nted for Her
Maj esty' s St c?}@fznif %;E'@m tha th§pa 1977.
Publ i shgd by Muﬁmacﬁnﬁdgﬁﬁma dahﬂﬂdo WA 1AY,
f r om ' . weight ratio of 10:1to 1:5 s mcorporated into the poly oleﬁn
) 17. A process accordmg to Claim 16 substantially as descnbed in any of Examples
"1 and 3't0 6. ’
- ~ 18. A process according to Claim 16 substantially as descnbed in Example 7. o
50 : 19. A mixture containing a symmetrical triaryl phosphite of the general formula I 50
_ ~anda phenohc antioxidant in a wcxght ratxo of 10:1t0 1:5. -
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