2 0 DEC 2005 Diesel -fuel -resistant nol dings The invention relates to the use
of at |east one zinc carboxylate 5 B) for increasing the diesel-fueg(pg( 2005
resi stance of nol dings made from pol yoxynethyl enes A). The invention
further relates to the nol dings obtainable as clainmed in the inventive use.
10 The high crystallinity of polyacetals gives themgood resistance to
numer ous chem cals, and particular enphasis is given here to their high
resi st anc®ieeeluble(-irechiadamg ndigsegen whi ch nmethanol is present), fats,
oils, brake fluids and cool ants. Polyacetal, 15 for exanple, exhibits only
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25 fuel return systems.

However, these good properties of polyacetals do not apply above
60¢cC.

30 The trend in the auntomotive sector toward developing engines
‘ which are ever more powerful but at the same time more economical

has caused specific and unexpected problems in the diesel vehicle
sector. To achieve optimized combustion of diesel fuels the
diesel fuel iz atomized at pressures around 1300 bar. This is

35 followed by a sudden pressure reduction to 0 bar. When this
procedure is used in what is known as the common rail system,
short-lived temperatures up to 160°C can occur in the engine
compartment. Consegquently, the temperature of all of the parts
which come into contact with the diesel fuel rises markedly, and

40 mixing of cold fuel from the tank with hot fuel from the region
of the engine within the fuel supply and fuel return system
produces temperatures around 90°C. Even in the region of the tank,
it is still possible for temperatures above 90°C to arise, since
the fuel injection system returns excess diesel fuel, which is

45 still hot, into the tank. Under these conditions polyacetal
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increase diesel-fuel resistance. The relatively recent
applications DE-A 10030553, DE-A 10030635, and DE-A 10030632
25 propose polyethyleneimines for the purpose.

The addition of zinc compounds to polyoxymethylenes is known, for
example from DE-A 19925491, Jp-Aa 11/181232, Jp-A 07/150004, and
JP-A 07/150005.

30
It is an object of the present invention, therefore, to provide
moldings which are made from polyacetals and which can be used at
high long-term service temperatures, and which are resistant to
diesel fuels or vulcanized elastomers, with very substantial

35 retention of the abovementioned good service properties.

We have found that this object is achieved by the use, as defined
at the outset, of zinc carboxylates. Preferred embodiments are
given in the subclaims.

40
As component A), the molding compositions which may be used
according to the invention comprise from 10 to 99.99% by weight,
preferably from 30 to 99% by weight, and in particular from 90 to
99% by weight, of a polyoxymethylene homo- or copolymer.

45



These polyners very generally have at | east 50 nol % of -CH2O- 5 repeat units
in their nmain polymer chain. The honopol yners are general |y prepared? BWEL 7005
pol ymeri zing formal dehyde or trioxane, preferably in the presence of
suitable catalysts. 10 For the purp ses of the invention, conmponent Ais
preferably polyoxymethyl ene copoly especi ally those which, besides the
recurri ngPQ'CHEOS ghi tkis IyPe ﬁa%ekrwmc GOSGhﬁﬁ%llpﬁdeﬁéFhﬁryaffdr@#ﬁ 0.1 to 20
nol d, in gesdripedainfrioml0t@raoudd. nol d, and very 15 particularly preferably

from2 to 6 not % of repeat units RR R3 |1 | -0-CGC (R5)n 1 | 20 Rl R4
where Rl £, &4 'l%%:gx“ £ Rt her ydeegens _&lotA-- - al kyl
or halogen squol gigﬁ eylgﬁgv?n ron11% 1e§£§é}bon at ons, ‘and R5 is
-CH2_, * §§1 85 ﬁgﬁbﬁikyl substituted methyl ene or

a correspondlng oxynethylene group, and nis fromO to 3. These groups nmay
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where R! to R4, independently of one another, are hydrogen,
C;-C4—alkyl or halogen-substituted alkyl having from 1 to 4 carbon
atoms, and R® is -CH,_, -CH;0-, C;.Cy—alkyl-, or

25 C;-Cy-haloalkyl-substituted methylene or a corresponding
oxymethylene group, and n is from 0 to 3. These groups may be
advantageously introduced into the copolymers by ring-opening of
cyclic ethers. Preferred cyclic ethers have the formula

RZ
30 |
Rl —c—o0
|
R3-"—T——-(R5)n

35 R4

where R! to RS and n are as defined above. Mention may be made,
merely as examples, of ethylene oxide, propylene 1,2-oxide,
butylene 1,2-oxide, butylene 1,3-oxide, 1,3-dioxane,

40 1,3-dioxolane and 1,3-dioxepan as cyclic ethers, and also linear
oligo- and polyformals, such as polydioxolane or polydioxepan as
comonomers.

Other suitable components A) are oxymethylene terpolymers,

45 prepared, for example, by reacting trioxane, one of the cyclic
ethers described above and a third monomer, preferably
bifunctional compounds of the formula



4 CH2- CH CH2- Z- CH2 - CH CHZ 5 and/or Z I I 0"~ O 00 10 where Zis a
chem cal bond, -0-, -ORO- (R= Cl_C8-al kyl ene or C2_C8-cycl oal kyl ene) § DEL 7005
Preferred nononmers of this type are ethyl ene diglycide, diglycidyl ether
and diethers made from glycidyl conpqunds and 15 fornal dehyde, di oxane or
trioxane in a nolar ratio of 2 : 1, and also diethers made from 2 nol of
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1, 4-cycl ohexanediol, to nention nerely a few exanpl es. Processes for
preparigg theazhaper and copol yners described above are known to the person
skilled in the art and described in_th |iterature, and further details are
t herefore superfluous here. R5 The przeferred pol yoxynet hyl ene copol yners
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Processes for preparing the homo- and copolymers described above

are known to the person skilled in the art and described in the

literature, and further details are therefore superfluous here.

25
The preferred polyoxymethylene copclymers have melting points of
at least 150°C and molecular weights (weight-average) M, in the

range from 5000 to 250,000, preferably from 7000 to 150,000.

30 Particular preference is given to end-group-stabilized
polyoxymethylene polymers which have C-C bonds at the ends of the
chains.

The compenent A) used may in particular also be products which
35 comprise a relatively high proportion (generally
> 0.1% by weight) of residual thermally unstable fractions.
Components C) and D) have particularly excellent stabilizing
action on crude polyoxymethylene if they are premixed with the
polyoxymethylene prior to the mixing process.
40
As component B), the molding compositions which may be used
according to the invention comprise from 0.01 to 5% by weight,
preferably from 0.1 to 4% by weight, and in particular from 0.1
to 3% by weight, based on components A) to D), of at least one
45 zinc carboxylate. (The total of the percentages by weight of
components A) to D) is always 100%).



I nvention, fatty acids, as in Mrrison/Boyd Lehrbuch der org. 5 Cheme, 3rd
edition, 1973, Verlag Chemie GrbH, p. 1138 are nostly straight-chaihl DEC 2005
conmpounds which may preferably contain from3 to 18 carbon atons. O her
than the conpounds having 3 or 5 caron atoms, the acids occurring in
substantlal guantities ar eneral | nl th se which cont ain an even nunber
of car bonT"a FaEPrEEL l@rré?%ﬁg‘édpéﬁf%‘ga% YD meh it oh 2P & 1Bt ani ¢
acid (a #x@antacetatafigm geit@s4hasaiRprf @@ﬁmso Rep Ay redr pavbeatydns), 15
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ol ei c agi ol | i;g9keny s,
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CHB(CHZ bl 8- bt hde&di enoi ¢
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ci s, cis, casey,12htbaotdadecarriegoir sadis¢daandahl pmpertiasgare ¢ aci d,

nargari c géhdkaliyCcehny Ctisdedwhidh slodenanadi evén agintberPaktégtdor |y preferred

zinc capbgxylates are zinc stearate, zinc oleate, and zinc nontanate, zinc
pal mtate, zinc behenate, zinc citrate, zinc propionate, zinc oxalate, zinc
succinate, zinc 35 acetate, and m xtures of these. Another preferred zinc

car boxy| aPEELATTE ARYIDHI ISR Mo ehe iRt 1gnBdsite ANt a8iearet® (3pr oduced by a
doubl e remextwre odnfabhy waidsl bavongrefusimaBPytérdincarbon atoms),

15 propionic acid
butyric acid
valeric acid

CH3;CH,CCOH
CH3(CH;)COOH
CH3 (CH2)3C0O0H

20

caproic acid
caprylic acid
capric acid
lauric acid
myristic acid
palmitic acid
stearic acid

CH3 (CHy ) 4COOH
CH3 (CH; ) gCOOH
CH3 (CH;, ) gCOOH
CH;3 (CH; ) 1(COOH
CH3{CHy ) 12COCH
CH;3 (CH;)14C0O0H
CH3(CH3)15CO0OH

cis—9—octadecadiencic acid
cis-cis—9, l12—octadecadienoic acid
cis,cis,cis-9,12,15—0octadecatrienoic acid

25 oleic acid
linoleic acid
linolenic acid

and also perlargonic acid, margaric acid,
30 dodecanedioic acid.

succinic acid,

Particularly preferred zinc carboxylates are zinc stearate, zinc
oleate, and zinc montanate, zinc palmitate, zinc behenate, zinc
citrate, zinc propionate, zin¢ oxalate, zinc succinate, zinc

35 acetate, and mixtures of these. Another preferred zinc
carboxylate which may be mentioned is a dibasic zinc stearate
produced by a double reaction, and obtainable commercially from
the company Bdarlocher as zinc soap BITI. It is also possible to
use polybasic carboxylates. It is, of course, also possible to

40 use mixtures of the abovementioned carboxylates.

As component C)}, the molding compositions which may be used
according to the invention may comprise from 0 to 5% by weight,
preferably from 0.01 to 4% by weight, and in particular from 0.1

45 to 3% by weight, of a zinc compound other than B). Suitable =zinc
compounds are



t he conpany Barlocher as zinc soap BlIl. It is also possible to wuse

pol ybasi ¢ carboxylates. It is, of course, also possible to 40 use m x0WEES(0S
of the abovenentioned carboxyl ates. As conponent C), the nol ding
conpositions which may be used according to the invention may conprise from
0Oto 5%b%_wei ght , Qreferably fromO.01 to 4% by weight, and in particul ar
from0.1 #5°¢ F89YbGCREPYHS of a zinc conpound other than B). Suitable zinc
conmpoundszaie '213dpEC 2005 6 zi nc acetyl acetonate zinc halides zinc

car bonat ezinqcadrdoakteorosilicate 5 zinc hydroxi de zi nc hydroxycarbonate
zinc nitratee 2dx@f0xbdesi idgesul fate 10 zinc sul fide zinc

tetrafl gorphor oxZhBc titanate (ZnTi03) particularly preferably zinc oxide
or zinc sulfide,, Processes for 15 preparation are known to the skilled

wor ker, afndYUPIREF IS s in this connection are therefore required. As

conponent ZB)S RAE k6| di ng conpositions of the invention may conprise fromoO
to 70% byzwe¢ gintidepreferably fromO to 30% by 20 weight of other additives.
Sui t abl e gigFigAlflayehi ndered phenols D) are in principle any of the
conpoun@s ;- ¢y iaug a phenolic structure and whose phenolic ring has at

| east one_bul I . .25 anpl es of preferred conpounds are those of the
formul a Rﬁl%k%ﬁQQEEg\ﬂlécrg%qr Rl and R2 are al kyl, substituted alkyl or a

subst i t ut 84"¢ ri*dAGrEe HFOLAP3)where RL and R2 nay be identical or different,
and R3 is alkyl, substituted al kyl, al koxy or substituted am no. 40

Ant i oxi dapastiofultdrayt ppef ereniliyonedc agei diesar zhhed, siffidexaRpbeesdas fbkE- A 27
02 6611@U§Iépéké¥$%n6$¥é-known to the skilled worker, and no further

details in this connection are therefore required.

As component D), the molding compositions of the invention may
comprise from 0 to 70% by weight, preferably from 0 to 30% by
20 weight of other additives.

Suitable sterically hindered phenols D) are in principle any of
the compounds which have a phenolic structure and whose phenolic
ring has at least one bulky group.

25
Examples of preferred compounds are those of the formula

R2 R3

30
- HO

35 where:

Rl and RZ2 are alkyl, substituted alkyl or a substituted triazole
group, where Rl and R2 may be identical or different, and R3 is
alkyl, substituted alkyl, alkoxy or substituted amino.

40
Antioxidants of the type mentioned are described, for example, in
DE-A 27 02 661 (US-A 4 360 617).

Another group of preferred sterically hindered phenols derives
45 from substituted benzenecarboxylic acids, in particular from
substituted benzenepropionic acids.



Anot her group of preferred sterically hindered phenols derives 45 from
substituted benzenecarboxylic acids, in particular fromsubstituted 70 0EC 7004
benzenepropionic acids. 2 0 DEC 2005 7 Particularly preferred conpounds of
this class have the formula 5 HO CH2-CH2- GO R6- 0- G CH2- CHZ OH where
R4, R5, R7 and R8, independently of dne another, are 10 Cl-C8-al kyl which
may in tuPArheselandsprefring campperdt dndhaf claesdigve ahpufwymygeoup) and
R6 is a bivalent aliphatic radical which has from1l to 10 carbon atonms and
may al so havgsC-O bonds in its main chain. 15 Preferred conpougrds of this
fornmula are | 00 CGCH3 28 11 11 HO (\ /%-G—lZCJ—lZ-C—O-CJ—lZ/CJ—lZ-O-CJ—lZ
CH2- O CH2- CH2- -CH2-CH CH3 26 (1rganox(r) ijromCiba- y) CH3, CH3 C
11 30°CH H CHICHZ—O( CCHR) 6RO C0 CHXC CHCERORH OBH3 35
(I'rganox(r) 25 rom Ci ba- Gei gy) The exanpl es of stericall nder ed phenol s
whi ch shoul d mentioned are: /\ CH3 OH CH3 40 8
2,2' - et hyl engbi s(4-methyl -6-tert-butyl phenol), 1, 6-hexanedi ol R
bi s[ 3- (3, éhgiétﬁr_tnbwl and- Ry Arieaepleayhd B Qi oRat Rlotndigntagrythritol
tetrakig %E-gé-%_lﬂafitv?}gnt_c_hblflntav in Oy %)éxr%hgtqglsi).i_tution (at least one of

these is a bulky group) and R® is a bivalent aliphatic radical

which has from 1 to 10 carbon atoms and may also have C-0 bonds

in its main chain.

15 Preferred compounds of this formula are

CH;‘\C/CH3 T
9] 0 C-CHj,
/N
20 1 C/H H n CH3

-CH7CHy C-O-CHyp~CHyO-CHy CHy-O-CHy- CHz'O—C—Cﬂz_CHz@OH

CH; \

CH3

25 (Irganox® 245 from Ciba-Geigy)

CH3\ /CH3 (I:HB
/C 0 I} CH3~}C—CH3
H -CH7CHyC-O(CH3) g~ 0-C~CH,-CH OH
CH{ A /CH3
C
/ / N\
CH; CHj CH; CH3

35 (Irganox® 259 from Ciba-Geigy)

The examples of sterically hindered phenols which should be
mentioned are:

40 2,2'-methylenebis(4-methyl-6-tert-butylphenol}, 1,6-hexanediol
bis[3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate],
pentaerythritol tetrakis[3-(3,5-di~-tert-butyl-4-hydroxyphenyl)-
propionate}, distearyl 3,5-di-tert-~butyl-4-hydroxybenzyl-
phosphonate, 2,6,7-trioxa-1-phosphabicyclo[2.2.2]oct~4-ylmethyl

45 3,5-di=-tert-butyl-4-hydroxyhydrocinnamate, 3,5-di-tert-butyl-
4-hydroxyphenyl-3,5-distearylthiotriazylamine, 2-(2’-hydroxy-
37-hydroxy-3’,5’~di-tert-butylphenyl}-5-chlorobenzotriazole,



propi onate), distearyl 3,5-di-tert-butyl-4-hydroxybenzyl- phosphonate,
2,6, 7-trioxa-|-phosphabi cycl o[ 2. 2. 2] oct - 4-yl net hyl 45 20 DEC 2005
3,5-di-tert-butyl -4-hydroxyhydroci nnamate, 3,5-di-tert-butyl- ?
4- hydr oxyphenyl - 3 S5-di stearyl thiotrigazyl am ne, 2-(2'-hydroxy-
3' - hydr ox¥-3' di -tert-butyl phenyl -5 chl orobenzotriazole, CH3 1 CH3
C-CH3 2 0 Dﬁcémtsbuéyh‘ﬁhﬂdé%mﬁ*f Y LRheRedr oXy et HyA T HRERBE T
1,3,5-tri et h§+trix(4,6- @H‘fﬁl?r-@ll@nfltérh)!ckﬁﬂxybenzh%'tb@@ﬁ@énzyI ) benzene,
4, 4" - et hyl enetitd(y2ebelis t 2ra-divt gk phenotphedpd) di 3 fBrdi—tert-
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wei ght, bAZEENEHRt #5 (SESFIhRT HROVSH TERAB GRadiGRd 9¥e orpbRN thions A) to O). 20
St eri cal | pahthaleragd ypsenbaisleshi ch have proven particularly advantageous, in
particul ar when assessing color stability on storage in diffuse |light over

prol onged rRer hAGtd rggaz@t CAS8%e BAVEIQUIMMEE bbamm §nta rhbeakdaa hi ndered
group in Eﬁﬂ?{é O.L &%UM{%&%? hsré’m%%'ng hi!d{é”‘zy &&g' yam des

whi ch can be~ use made of

partly crySEaeTINe JFOQEE tofe FésPhs ea’sghtdeéerPﬁ’é'ﬂlc‘* éié‘ﬁp‘?'el %n the
Encycl opeditabbfweiginfnepased et £hs0tahal Efjidhéepinghe Vestlding John W ey &
Sons, | nccomp@8B;iqus. A316e @BO. The nelting point of the polyam de here is
pr ef eraalml y below 225C, and particularly preferably bel ow 215C. Exanpl es of

these aregpglyheramelinulene Seslag Qﬁlcﬁﬁaa‘%@ $hEY. Jk}‘éfcﬁl‘?‘caﬁ}?acam de,
pol yhexamat hX' eéleeoql%decanemta,ng c:La:r: W er|1 y-:-is essTnnO s@%%nlglty on
bi s(p-am noc¥ e exyl’) ime t%yﬁ dodecand |am de ‘f?le pro

age in dlffuse light over pro onged perlods, in some cases
have no more than one sterically hindered group in the ortho

25 position to the phenolic hydroxyl.

The polyamides which can be used as components D) are known per
se. Use may be made of partly crystalline or amorphous resins as
described, for example, in the Encyclopedia of Polymer Science
30 and Engineering, Vol. 11, John Wiley & Sons, Inc., 1988, pp. 315-
" 489. The melting point of the polyamide here is preferably below
2259C, and particularly preferably below 215°C.

Examples of these are polyhexamethylene azelamide,

35 polyhexamethylene sebacamide, polyhexamethylene dodecanediamide,
poly-1ll-aminoundecanamide and
bis(p-aminocyclohexyl)methyldodecanediamide, and the products
obtained by ring-opening of lactams, for example or [sic]
polylaurolactam. Other suitable peolyamides are based on

40 terephthalic or isophthalic acid as acid component and
trimethylhexamethylenediamine or bis(p-aminocyclohexyl)propane as
diamine component and polyamide base resins prepared by
copolymerizing two or more of the abovementioned polymers or
components thereof.

45



obtai ned by ring-opening of |lactans, for exanple or [sic] polylaurolactam
Ot her suitable polyam des are based on 40 terephthalic or isophthalizga¢idys
as acid conponent and trinmethyl hexanet hyl enedi am ne or

bi s(p-am nocycl ohexyl ) propane as di gmi ne conponent and pol yam de base
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5 the n Utram r}é L . C. her suitable polyam des are marketed by Du
Pont un%g?h?h%ar?leanug(tr Wgﬁi be t) . 10 The preparation of these polyam des is

al so described in the abovenentioned text. The ratio of term nal am no
groups t oOther nsuidlabdei dohy anipgiesc ane bramitedobly el BBontamyiday the naolear ratio
of the stanvamgde®npounds. 15 The proportion of the polyamde in the nolding
conposition of the inventionis up to 2% by weight, by preference from

0: 005 tl% !I'flléggro/g b X, %Ioght f tmeefeerp%?l %n{cqeosmi%' Q.J[sgodeos %%%egyix\e{r%gt . The
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2, 2- di (4- hgdroxad Reridl yprepaman bespprritldedaly ept CHIO SRy P FL ratio
Condensat ib@ntpe achritd ngf compaurddspe nmade from epi chl orohydrin and bi sphenol
A are commercially avail able. Processes for their 25 preparation are al so
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principlel-8Ry R% welgbteobFfemioRlyyfaomi( -4 &0gPatiR% 4% wedebhbl e. 30 Ot her

stabilizers which may be present in the pol yoxynethyl ene nolding
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bisphenol A are commercially available. Processes for their

25 preparation are also known to the person skilled in the art.
Tradenames of the polycondensates are Phenoxy® (Union Carbide
Corporation} and Epikcte® (Shell). The molecular weight of the
polycondensates can vary within wide limits. In principle, any of
the commercially available grades is suitable.

30
Other stabilizers which may be present in the polyoxymethylene
molding compositions of the invention are one or more alkaline
earth metal silicates and/or alkaline earth metal
glycerophosphates in amounts of up to 2.0% by weight, preferably

35 from 0.005 to 0.5% by weight and in particular from 0.01 to 0.3%
by weight, based on the total weight of the molding compositions.
Alkaline earth metals which have proven preferable for forming
the silicates and glycerophosphates are calcium and, in
particular, magnesium. Useful compounds are calcium

40 glycerophosphate and preferably magnesium glycerophosphate and/or
calcium silicate and preferably magnesium silicate. Particularly
preferable alkaline earth silicates here are those described by
the formula

45 Me = x Si0; - n H;0



particul ar, magnesium Useful conpounds are cal cium 40 gl ycerophosphate and
pref erably magnesi um gl ycer ophosphate and/or calciumsilicate and 20 DEC 2905
preferably magnesiumsilicate. Particularly preferable alkaline earth
silicates here are those described by, the formula 45 M x S n HO2 0
DEC 2005 10 where: Me is an alkaline earth netal, preferably calciumor in
parti cul aFP$%fnesium 5 x is a nunber from 1.4 to 10, preferably from1.4 to
6, and n is a nunber greater than or equal to 10, preferably fromO to 8.
10 The conpounsisarardkadyaategedusieyalsepreferfabiel yabe dumnebrf anm

Particul arly susttahliarphaghed suflave an aver age part| cle size of less than
100 m pgreferably less than 50 pm 15 Preference is given to the use of

calciumsilicates an nesium silicates. and/or calc cero hosphat es
and rmagne¥i um'S gt 85h EPR f‘lstoE%ngp?re%feorI’a L Ke&E0 Jy fl‘ﬁ’é‘g nor e
precisely by the follow ng characteristic values: 20 Cal CI um silicate and
magnesi umsi | isead eyumbespereéatead ywhapont eequadf tGaO0andrdyabilgspect i edoy: from
4 to 32%by weight, preferably from8 to 30% by weight and in particul ar
from13q4to 5%by vvel ght ratio of SI2 to CaO and SIi2 to MO,

respectlvﬂl%/% Ong C{)Vm%14to 1011 refe ablflfrom t06and|n
particul a REOE t%r% H% aeﬂ%ﬂ i of‘hnl 1Y BEGHT 0 * preferably
from 10 t BarBEFHRIGY RPitabie Preduges p%ﬁ\ﬁ @Pea¥prage |RAFEIERRNS A0 OFm

pr ef er abl yesestharhdA050m prprafeéradblralessurmhghyteriophosphat es and nmagnesi um
gl ycer ophosphat es, respectively: content of CaO and MyO, respectively:

above 7@%byryedHal 15 i@éﬁer@%eaega%@Q%leumeégﬁoaéé LRSI FikheN yashi ng:
from 45 tglfgc/atbe‘/ %hg % ca]TrEEil lfc] y{?&- Wgﬁ%g QQ&m%ngﬁxﬁrage particle

size: | essS erred | ubricants

D) which ﬁ%&c%%o gg]f ?h ﬁlﬁgl ese may be rT&eflned mor

precisely by the follow1ng characterlstlc values:

20 Calcium silicate and magnesium silicate, respectively:
content of Ca0 and MgO, respectively: from 4 to 32% by weight,
preferably from 8 to 30% by weight and in particular from 12 to
25% by weight,
ratic of 8i0; to Ca0 and Si0; to Mg0, respectively (mol/mol)

25 from 1.4 to 10, preferably from 1.4 to 6 and in particular from
1.5 to 4,
bulk density: from 10 to 80 g/100 ml, preferably from 10 to
40 g/100 ml, and average particle size: less than 100 um,
preferably less than 50 pum and

30
Calcium glycerophosphates and magnesium glycerophosphates,
respectively:
content of Ca0Q and MgO, respectively: above 70% by weight,
preferably above B0% by weight,

35 residue on ashing: from 45 to 65% by weight,
melting point: above 300°C, and
average particle size: less than 100 pum, preferably less than

50 pm.

40 pPreferred lubricants D) which may be present in the molding
compositions of the invention are, in amounts of up to 5
[lacuna], preferably from 0.09 to 2 [lacuna] and in particular
from 0.1 to 0.7 [lacuna], at least one ester or amide of
saturated or unsaturated aliphatic carboxylic acids having from

45 10 to 40 carbon atoms, preferably from 16 to 22 carbon atoms,
with polyols or with saturated aliphatic alcohols or amines



conpositions of the invention are, in amounts of up to 5 [lacuna],
preferably from0.09 to 2 [lacuna] and in particular fromO.1 to O. ) DEC 00
[lacuna], at |east one ester or ami de of saturated or unsaturated a |pF| lz %
carboxylic acids having from45 10 tf 40 carbon atonms, preferably from16 to
22 carbon atonms, wth polyols or w h saturated allphatlc al cohol s or

am nes 2 baVEE X60% iltor@mg‘bpﬂoﬁ’f%%:o pAgiearbbn HHGhE, tHref& Ny from 2
to 6 carbenomat @rs with @ tdthen dehevedermioredlfobpl alagchelcdy demke atdiylleene

oxi de. The carboxylic acids may be nono- or dibasic. Exanples which my 5
be mentiopgd @gl%o%h.@w@@i&s alydbe PRGABL it AGhEsid Al dampatk dyn i@l Gakl ¢ aci d,
dodecangdlol ool e PEenie bt anges dard 19.1%%'.;/Claorﬁaerraglyclé} eari c
acid, capric aci i T t QF fat aci’ds _havi ng
from 30 tBREPIELT BGATat ‘6%%““?6‘1%% %‘H%h NENAF c¥ict &0ffmy Py tJerH@I #o

t et r ahydr bref&amipl estedriclasdiol sapyc cdidgt andl alsp gonaadic atihripl

al cohol , aikydenet geyeplacipisoppkeng froncalo, toeoperdntonghyens) and

pent aerythrl tol, and preference is given to glycerol and pentaerythritol.

15 The ,al i.pha e e n triba e es are
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and am desnarprefiepearel i20gyidiest ear @l ggemglly @atdopettacstygdrate] .
et hyl enedi atmoni um di stearate, glycerol monopalmtate, glycerol trilaurate,

gl ycer gl HQ”&’PFA%%’%%%&B%@SJA%&SEY&&H“HO t&&ﬁééh?arﬁa?n?lég o5 e

posSi bIe to use m i et d:ci:ntlnees ers Oéf rré les esters with
ani des cofbf ndd i 2EAY blesti Fed ﬁ1 xINg Tati'SPY e Ui Tabl e conpounds are
pol yet her 66?-%‘}@ H&dbﬁ’l‘"gf&taé‘ld }56 W’é‘%?‘é’ﬁ’ﬁ’ﬁ%f‘ée'béé‘ﬁ‘ BaFEIFYIaEd with

nmono- or poeYeREiae icagboxy|tic ehbl denediaafineabng fexanethyilgnedipamingve been
30 et heri tbetesfmindiable, pprdieatredaestenmidnabhei cesmarecigdlybyrof or  exanpl e

Loxi ol (o) aER:d2Sde,ounileakel diGabealsed erdtag18hbEY Sullfifilnedi E£omalgohol s
and et hyl gnf %ld%ggégém{&etfor Lgrc’;? 91 gflgtg—lz%lg Hiwhere R is alkyl

h f t t th I
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with n - 50, obtainable comercially from BASF as Lutensol (r) AT 50.
It is also possible to use mixtures of different esters or amides

25 or esters with amides combined, in any desired mixing ratio.

Other suitable compounds are polyether polyols and polyester
polyols which have been esterified with mono- or polybasic
carboxylic acids, preferably fatty acids, or have been
30 etherified. Suitable products are available commercially, for
'~ example Loxiol® EP 728 from Henkel KGaA.

Preferred ethers derived from alcohols and ethylene oxide have
the formula
35
RO {(CH, CH, Q) H

where R 1s alkyl having from 6 to 40 carbon atoms and n is an
integer greater than or equal to 1.

40 R is particularly preferably a saturated C;4-Cjg fatty alcohol
with n = 50, cobtainable commercially from BASF as Lutensol® AT
50.

The novel molding compositions may comprise from 0 to 5% by

45 weight, preferably from 0.001 to 5% by weight, particularly
preferably from 0.01 to 3% by weight and in particular from 0.05
to 1% by weight, of a melamine-formaldehyde condensate. This is



The novel nolding conpositions may conprise fromO to 5% by 45 wei ght,
preferably from0.001 to 5% by weight, particularly preferably from @ﬂ@gmo
3% by weight and in particular fromO 05 to 1% by weight, of a

mel am ne-f or mal dehyde condensat e. ?2 is 2 0 DEC 20C 12 preferably a
crosslinked, water-insoluble precipitation condensate in finely divided
form The PRBERFab & % CEPSSE biRd dRFEE- P MelbARi RESFIP BradfiePabl y from 1. 2: 1
to 10: 1, |cnndga$at&:mnarflflebynqn.@dbdt dogmi ThHEhswodsrutdre odf condensates of 5
thi s type fapflapi@cerses melathiied rispbepasadinion fabe fornd don 10DE; Ai25 40 207.
Thef novel @k%@galgg%asut be Og}stbdw 1GORRE | %uc&ggboo@@éna&lswwyof WS' ggt :
prefera o 0 by, parti r.from o
0.3% bytgméfllf%t% an]d %’% g%?ses fg\angQ Iq%argt}g{l %‘5 o§§| %e nucl eati ng
agents ar &F aﬁy Eorrpounds for exarrpl e rrel am ne cyanurate, boron
conmpounds, such as boron nitride, 15 silica, pignents, e.g. Heliogen(r) Blue
(copper pltheaheeynmaelingi gompdsitiegsShey etbripradenardm of . BASFto 1% by

Akt i engesalellaﬁbaf;sz)efe%blprQf&mﬁ oR@l ¥oxy et hyl eaegnt Wik ihn these smal |
anount s Naye. o, NI Gﬁ%&n' Qoo HasBy ALl BE L g@lfg difiaUagth A%

nucl eat’in At 3 rat'e nﬁgnes urh si'lrca tfe

My3[ (OH) 2 9?“%@1@ - Mo 4S| @-H20. This is terned a three | ayer

phyl | osilicate and has atriclinic, nmonoclinic or rhonmbic crystal structure
and | anel [rPassibppearcdrae ingt dgentisr ace ehermntvn whinpbumdy, Herperswepite are M,
Ti, 25 Cr mehiamiNg @ythulfataNtbSE RnpbhgddH HcBURS B&Yorhaverbaep repl aced

by {1 uofd dg21Par {4 sileiopr €1 rq{gclqou;an@' ﬁ?&et&épﬂa%rugﬁt Bh1ddldnibg i ch 100%
of the partlcle sizes are }?‘Fc I:]} Elon 30 is
Gsual |y Q@ EPRThod - L e P e AT FaRa ARSASFEe R B S00): 250 mL00% by
wei ght <1@rﬁnE%@%WW§ﬁFY%@E@5 WB59h b‘;F‘\ﬁé’ie@ﬁt S&g m%uws f‘@%ta <2 m3%
by wei ght nRcddating gfcttibhs t ype are commercially available as micro-Talc 40
|. T. extra (Norwegian Talc Mnerals). Exanples of fillers which may be

nment i onad Tall8 BADRHMS Al a¥Pid QuseD%Usby ek BitinRr efenebdng fisom 5 to 40% by
wei ght, hSrdBQ%é‘é%h&b‘Hes&hhan‘ifca"@y S¥eLfe £ARA MbDEck)aNei gl esably gl ass
fibers. g0-45i0,-H50. This is termed a three-layer phyllosilicate and has
a triclinic, monoclinic or rhombic crystal structure and lamellar
appearance. Other trace elements which may be present are Mn, Ti,
25 Cr, Ni, Na and K, and some of the OH groups may have been
replaced by fluoride.

Particular preference is given to the use of talc in which 100%
of the particle sizes are < 20 um. The particle size distribution
30 is usually determined by sedimentation analysis and is

preferably:

< 20 pm 100% by weight

< 10 pm 99% by weight
35 < 5 um 85% by weight

< 3 um 60% by weight

< 2 um 43% by weight

Products of this type are commercially available as Micro—Talc
40 I.T. extra (Norwegian Talc Minerals).

Examples of fillers which may be mentioned, in amounts of up to
50% by weight, preferably from 5 to 40% by weight, are potassium
titanate whiskers, carbon fibers and preferably glass fibers. The

45 glass fibers may, for example, be used in the form of glass
wovens, mats, nonwovens and/or glass filament rovings or chopped
glass filaments made from low-alkali E glass and having a



45 gl ass fibers may, for exanple, be used in the formof glass wovens,
mat s, nonwovens and/or glass filanent ravings or chopped gl ass filagp®g§2m5
made fromlowal kali E glass and having a 2 0 DEC 7005 13 dianeter rom
5to 200 }um preferably from8 to 50_run. After they have been

i ncorporated, the fibrous fillers pr%?erably have an average length of from
0.05 to 1diagmetdm ofafrpeud ayo f208mp0. Ipnafer@bdyr fem B Exahpl ws- Gftetrher

sui t abl e théy eissreabeenal idaporatbdnatiee anidbrogkassl beadprepeedierabayel n
ground fopm afrdPeXtiuhgsh At themco. bt | {&rS uml0i X hare idddbti ¥&sm Whilchomay be
menti oned,a qﬂgnnunts of up to 50% by weight, preferably fromO to 40% by
wei ght , oP' i‘'mpact - nodi fying polyners (also referred to bel ow as el astoneric
polyner§ or elastomers). 15 Preferred types of such el astoners are those
known as Esamylemefppohgt esial t@bRR) fahtexd Ryreeaalpiwupydaahenatemnd EPDV
rubbers. EPAss daelss geeatsrdHly Havergumdticeal, | yr noixtesieduak doedd e bonds,

20 wher eag; EPOM rubbers may have from 1 to 20 doubl e bonds per 100 carbon
atons. Exanpl es which may be nentioned of di ene nononers for EPDM rubbers
are conj.ugat ed dj enes, such as ispprene and butadi ene, 25_non-conj ygated

i ones MaUEhET (4aita vhs “S5Lh psn DB Bt L aliEch 456 STOULSeRE Al drfb 0%

1, 4- hexadP¥negeights. peRaer dny, froms0dreredtyby1vsiglkadifene and 1, 4- oct adi ene,
cyclic di éempactsnchifydsgcyelyogest adisneefeypekedhesxdk leness eyadtooeirddi enes
and di cygbopaatadireagasesterd)so al kenyl norbornenes, such as 30

5- et hyl i dene- 2- nor bor nene, 5-butylidene-2-norbornene,

2-nethq5|¥l- - nor bqor nene qu %;i§05£0 en I-S-Q r bornene, _and

tricyclod'@ﬁ TIEUCKPEE 3t ety PR %ﬁ<ﬂ%§?2. 963,%ﬂqw?3?§-decadiene, or

m xt ures SFh¥¥Eﬁﬁ£PrPP§F%?%n@€”%sa@Pv%%bX%?ne‘PIOPylene‘dlene (EPDM)

1, 5- hexadireheess et hyl i denenor bor nene [sic] and dicycl opent adi ene. 35 The

di ene content of the EPDM rubbers is preferably fromO0.5 to 50% by wei ght,
in particebarrisdPsl gbfe B BY naRiedBtacbasad yORo! PesiddtialiowBl §ors ,t he
rubber ., oERPM L 4DRSIH FHMb%f{ﬂﬁ@%%@é’ al 8 Qﬁeﬁm?ﬁl%f bedawi fd Ofgeer 40
nmononers, e.g. w.,ith glycrdy th)acrylates, wt nmet hacrylic esters, or
with (metff ﬁ?@ﬁgﬁwﬁés. Copol yners of ethylene with esters of (neth)acrylic

acid are another group of preferred rubbers. The rubbers nay al so contain
Examples which may be mentioned of diene monomers for EPDM

rubbers are conjugated dienes, such as isoprene and butadiene,

25 non-conjugated dienes having from 5 to 25 carbon atoms, such as
1,4-pentadiene, 1,4-hexadiene, 1,5-hexadiene,
2,5-dimethyl-1,5~-hexadiene and 1,4-octadiene, cyclic dienes, such
as cyclopentadiene, cyclohexadienes, cyclooctadienes and
dicyclopentadiene, and also alkenylnorbornenes, such as

30 S5-ethylidene-2-norbornene, 5-butylidene-2-norbornene,

o 2-methallyl-5-norbornene and 2-isopropenyl-5-norbornene, and
tricyclodienes, such as 3-methyl-tricyclo[5.2.1.02:6]-
3,8~decadiene, or mixtures of these. Preference is given to
1,5-hexadiene-5~ethylidenenorbornene [sic] and dicyclopentadiene.

35 The diene content of the EPDM rubbers is preferably from 0.5 to
50% by weight, in particular from 1 to 8% by weight, based on the
total weight of the rubber.

EPDM rubbers may preferably have also been grafted with other
40 monomers, e.g. with glycidyl (meth)acrylates, with (meth)acrylic
esters, or with (meth)acrylamides.

Copolymers of ethylene with esters of (methj)acrylic acid are

another group of preferred rubbers. The rubbers may also contain
45 monomers having epoxy groups. These monomers containing epoxy

groups are preferably incorporated into the rubber by adding, to



45 mononer s havi ng epoxy groups. These nononers contai ning epoxy groups are
preferably incorporated into the rubber by adding, to 2 D DEC 2001, 248 pfthes
nmononer m xture, nonomers having epoxy groups and the fornmula | or Il 50
CHR8= CH (CH2) m O0-(CHR7) g- CHCHRG,(l) 10 CH2= CR10- COO (-CH2 )p-
CHCHRO 0 where R6 to RO are hydrc?g@n or alkyl having from1l to 6 carbon
atoms, andDf PRNEIRY ALSHRFSf MARCOCES DOViRP iSPoAN BREWRfer2™Cr SAROICXHILE0 and p
is an intéger fTomO0O to 5. 15 R6 to R8 are preferably hydrogen, where mis 0O
or 1 and g is 1. The correspondi ng conpounds are allyl glycidyl ether and
vinyl glycidyl ether. 20 Preferred conpoynds of the fornula Il are acrylic
and/ or gTet hacrylic esters having epoxy groups, for_exanple glycidyl
acryl at € and giapédy— (fthaeoH @R ) Fheteopuisymer sl @r e advant ageousl y
conposed of from50 to 98% by 25 weight of ethylene, fromO to 20% by
wei ght of nononers having epoxy groups, the remai nder being (neth)acrylic
esters. Parti cibarCpPef @r®Ace 015 )gi-van-tareopol ym(e g made from30 from50 to
98% by weight, in particular from 55\to/95% by V\B% t, of et hyl ene, in
particulpar fromO0.3 to 20% by wei ght & glycidyl acrylate, and/or 35 fromO0
to 40% by weight, in particular fromO0.1 to 20% by wei ght of glycidyl
met hacrylate, and 40 from1l to 50% by weight, in particular from10 to 40%
by wei ght whefeBhiroyRI'Q@ang hyaresry o 2 kVhyhaebnd faepyl ate.6 cekbpnpreferred
(et h) acr ptatmes @ndke nt He aet hrytggeat fiybm Priopya0, g45si ambiuttglgeantirérert - but yl
esters. 2@ DEGRHED ik5an integer from 0 to 5.
15
R® to RB are preferably hydrogen, where m is 0 or 1 and g is 1.
The corresponding compounds are allyl glycidyl ether and vinyl

glycidyl ether.

20 Preferred compounds of the formula II are acrylic and/or
methacrylic esters having epoxy groups, for example glycidyl
acrylate and glycidyl methacrylate.

The copolymers are advantageously composed of from 50 to 98% by
25 weight of ethylene, from ¢ to 20% by weight of monomers having
epoxy groups, the remainder being (meth)acrylic esters.

Particular preference is given to copolymers made from

30 from 50 to 98% by weight, in particular from 55 to 95% by weight,
. of ethylene,

in particular from 0.3 to 20% by weight of glycidyl
acrylate,
and/or

35

from 0 to 40% by weight, in particular from 0.1 to 20% by weight

of glycidyl methacrylate,
and

40 from 1 to 50% by weight, in particular from 10 to 40% by weight
of n-butyl acrylate
and/or 2-ethylhexyl acrylate.

Other preferred (meth)acrylates are the methyl, ethyl, propyl,
45 isobutyl and tert-butyl esters.



Besi des these, conmononers which may be used are vinyl esters and vinyl
ethers. The ethyl ene copol yners descri bed above nmay be prepared by 570 [EC 2004
processes known per se, preferably by random copol yneri zation at high
pressure and el evated tenperature. ﬁﬁfroprlate processes are well known.
Preferred el astoners al so include enuf sion polyners whose 10 preparation is
descr i bedBegigiesetBAPE e, CAMPIBIMEER | VY1 malye baowerd aiie VERHL s¢orers and

Pol yneri zetayn'eth&he.enul sifiers and catalysts which may be used are known
per se. In principle it is possible to use honogeneously structured 15

el ast oner r I & tructure is
Jetor m geg (Qler;c:h ie:’\%é *}é heQQMJdJ%tBQQ #1%.35%%&];&1%&9% i vi dyal

t he seguen ‘i
nononer ii‘?lceesr?&s 8?‘6%yporf SEheP ﬁ%%ﬁf‘%ﬁ ¢ TAPAY" SFPEY BT B Y s #5equence
of additibhgh ZUGIVBHB%?%d HISVRCRE Y P PP SREMIT B n eBPRIEIRE 1 2481 BT AR5 e8X 3Rl es,
for the wpekbamawnen of the rubber fraction of the elastoners are
acryl ates, such as n-butyl acrylate and 2--ethyl hexyl acrylate, and

Cor epo a3 o heon ) ook, et <0 ot
as styigngre%%ry oni f‘rl(? SC%’bﬁgl’ 9&19}’ mgr%‘ﬁ Wt% &Y A Hi%tes or
met hacr y| BPRRIT ARk AERS L §ARTH PO LYRRT HER ANt e TReed A S iddRTFatRd et hyl acryl ate

or propyl cacalmsdtse vhible maif tbeopsedbbes Koowsepemite a gl ass transition
tenperature of 30 below OTC) of the elastonmers nay be the core, the outer

envel ope 1QrpAihdipher iedi At sshsht €4 rhsteh%oﬁaggnéﬁuﬁlya&@a@{@réfmose
struct HEe 9&14%&% Bpaﬁéwﬁ%' Lséh %%ngkfl f{B%{S %VShéfPI éitha“ one
|

shell it m)re of a

r ubber phaié’émté’gel f-S ﬂ':ét%rrm 1h5fe HAF %Ir a@ﬁﬁm?ﬁ ?vﬁeﬁ‘l’e&:ssg iflon

t enper at uPEstRhRdivdeyahmenoRgspy cthe FeTPhasother I}B‘B’ePObW&%%S iSn the

st ruct ur eabso taffegitadt bnethist seguence aferddakignprepared by pol ynmeri zi ng,
as principal nononers, styrene, acrylonitrile, 40 nethacrylonitrile,

a- net hybswﬁ&ﬁ&s pmqeﬁ%}stﬁg %@ﬁtl&ae@qrexleat ﬁérePf arwe&aﬁ%yé@t &%r tHeh as
met hyl acgéf ﬁ%tl%ﬂlhxk @194 %{b%ro rad®yl az[?ia/é 3 % gﬁedes these, it

is al so to use r. conononers.

r
45 |t hasafﬁ SadF4HP a%fédhg’UtPf S%‘fr’é‘fr{"?,aatseeg‘ngo TR Ix§ oﬂc’b’b]ragﬁ?ers whi ch
have reac®PdCPTEFHINaing Hathasgyiates. amdakpradiene gngupsorsng hiagdt ype are
epoxy, ankthso aniktaredeofrogss,. Thdsal womated sDREY 200 op@lymerized with
25 other monomers, such as styrene, acrylonitrile, vinyl ethers and
with other acrylates or methacrylates, such as methyl

methacrylate, methyl acrylate, ethyl acrylate or propyl acrylate.

The soft or rubber phase (with a glass transition temperature of

30 below 0°C) of the elastomers may be the core, the outer envelope

) or an intermediate shell {in the case of elastomers whose

structure has more than two shells). When elastomers have more
than one shell it is also possible for more than one shell to be
composed of a rubber phase.

35
If one or more hard components (with glass transitionm
temperatures above 20°C) are involved, besides the rubber phase,
in the structure of the elastomer, these are generally prepared
by polymerizing, as principal monomers, styrene, acrylonitrile,

40 methacrylonitrile, a-methylstyrene, p-methylstyrene, or acrylates
or methacrylates, such as methyl acrylate, ethyl acrylate or
methyl methacrylate. Besides these, it is also possible to use
relatively small proportions of other comonomers.

45 It has proven advantageous in some cases to use emulsion polymers
which have reactive groups at their surfaces. Examples of groups
of this type are epoxy, amino and amide groups, and also



functional groups which may be introduced by concom tant use of nononers of
the fornula 5 R15 R16 | | CH2= CGX-NC R17 11 0 10 where: R15 is Rydpoogm
or Cl-C4-alkyl, , R16 is hydrogen, Cl-C8-alkyl or aryl, in particular
phenyl, 15 R17 is hydrogen, Cl-Cl10-alkyl, C6-Cl2-aryl or -ORIB R18 is

Cl- CB-al kyl or C6-Cl2-aryl, if desired with substitution by O0- or

N- cont ai nERRC Y8\ Eds 9r28PX Ysica BRENPR A BEsdceE1o 0 RrgoRjrehe wie of

C6- C12- ar pbegresrsocfOthd P&Hrmylacuna] C_ Y The graft nononers described in
EP- A 208 187 are also suitable 30 for introducing reactive groups at the
surface. Qther exanples “hﬁf@ maye be mentioned are acryl am de,

nmet hacr yl am de and substityted acryl ates or nethacryl ates, such as
(N-tert-butyl am no) et hy| thacryl ate, .35 (N N-di methyl am no)ethyl acrylate,
(N, N-di net hyl am no) net cmﬁﬂ?yﬁéf‘_ d (N, N-di et hyl am no) et hyl acryl ate.
The particles of the rubber phase y al so have been crosslinked. Exanples
of crosslinking nononers are 1,3-b%tadiene, 40 di vi nyl benzene, diallyl

pht hal at e, but anedi ol di acrylate and di hydrodi cycl opent adi enyl acryl ate,
and alag aggr{pnpounds described in EP A 50 265. It is also possible to use
t he mononers known as graft-linking 45 nononmers, i.e. nononers having two
or nore polynerizabl e doubl e bonds which react at different rates during the
pol yneri zBt1 ohs hyregencfEeCi-S4ghVvEnlto the use of those conmpounds in which
at 2 0 0 EC 2005 17 least one reactive group polynerizes at about the sane
rate as Rhe @bheyarByeaners.cailkeltde HiNer ihegetd Ma1@OPRe kP, reactive
groupshs for exanple, polynerize(s) significantly nore slowy.

R17 is hydrogen, Ci;-Cip-alkyl, Cg-Cis-aryl or -OR18

R18 is C;-Cg-alkyl or Cg-Ciz-aryl, if desired with substitution by
O- or N-containing groups,
20
X is a chemical bond, C;-C;p-alkylene or Cg-Cjz-arylene, or

O

25 —C—Y
{lacuna]

The graft monomers described in EP-A 208 187 are also suitable
30 for introducing reactive groups at the surface.

Other examples which may be mentioned are acrylamide,
methacrylamide and substituted acrylates or methacrylates, such
as (N-tert-butylamino)ethyl methacrylate,

35 (N,N-dimethylamino)ethyl acrylate, (N,N-dimethylamino)methyl
acrylate and (N,N-diethylamino)ethyl acrylate.

The particles of the rubber phase may also have been crosslinked.
Examples of crosslinking monomers are 1,3-butadiene,

40 divinylbenzene, diallyl phthalate, butanediol diacrylate and
dihydrodicyclopentadienyl acrylate, and also the compounds
described in EP A 50 265.

It is also possible to use the monomers known as graft-linking
45 monomers, i.e. monomers having two or more polymerizable double

bonds which react at different rates during the polymerization.

Preference is given to the use of those compounds in which at



The different polynerization rates give rise to a certain 5 proportion of
unsat ur ated doubl e bonds in the rubber. If another phase is then grq{ﬁﬁdm%
onto a rubber of this type, at |east sonme of the double bonds presgn in
the rubber react with the graft nononers to formchem cal bonds, i.e. the
phase grafted on has at |east sone Egr ee of chem cal bonding to the graft
base. 10 Esasiplas cgkagta¥ye -druavici rglymeroraass agf abhis thepeaapergphdrer s

cont ai ni nghal dyHergmoupsers N Werlki ehéastladd yeaesies sgafup ebhytent wiadel y

unsat ur at gdoggd POXWri exashs, podimexas®|H alibnkriesiylak@reabionly.

et hacr vl ghe, o fh Allovl. BBl ealeadiahl ylcdumatat e 45 and, diallyl i raconate,
and the correspondin noal | yl ¢ 0 ngqs of .t hese di.car og%/ i c .acids.
Besi des *t R58%°$‘}fe°r“e % SUQSW%@%egaagg}?ye ongiehaP ERF tRIPE Tgr &F t 219 ng
nmonomner s. PRafe fifr ther Juefesd £nter ar BrkReIey BBifmHE e, 1887t Sl e, to
US- A 4 148£f8dlke RAibTkebpndparreisentolintfieseubbessteaki ng tionbeeysafitn
conmponent mBhohérs 3dNEbah! yhdiidaQ blndy, eidghtheppied €y afflaytaat o han 3%

by wei ght S 0 Slely =¥ f I y are listed
el ow %e%tefﬁﬁ B Lot 7y or G TSt vie W TR S Bere and wi th at
e

| east outer shell and the followi ng structure: 30 35 Mononers for the

cor eNbnonBra&MPHES tHe J8ATET BRI MBREER BIfd, thEBpF¥Rfe 25y FERRMers

acryl oni t rpheaimitsueylyacesdutse, iat byt hisudlafmed hy hcesteatseof where ap-

acryl at e echrénddding ahsithesaedr eprbatEl adicags | efet iexamphier €1 Bapr opri at e

toget her whiposiQip$1193 deskddRadber gl ignosahbakd NG imANgMeEsnAQtenst ead of

graft pel YAR' §; MNQSE s 3LEYEIW ea@lﬁstﬁ?rgogx{lz%?oga§n§n%rl(fal:‘l&ll ﬂ%&@a@oss' bl e
hel |, .elastoners nade fro :

t o use "hormpgeneous,. i.e. s nlgl e-.S m, - but adi ene,
i soprene nd*hEHut caégPWJai aC&PsfrBﬁ?’c‘%ﬁql FEPsTTE NEs8. “Ifese products,
too, may Berpeepsfe®thpy sorodtiet anefbsblndingr BeBOTSNG nd oo RBHERSY or of
nononer s devanls rFereactinvay greoupse Refk,Dfler| e28051€48 toThe el astoners D)
descri bedugay &l sm Baeprepared by other conventional processes, e.g. by

suspensigon pol ymeri zation. Qher suitable el astomers which may be nentioned
are 5 thepuppl a3tl,G :RR YT SLNANE 0851 P68 REAnLPs B R chban8if p FRA
generally up to 5% by weight, preferably not more than 3% by
weight, based on D).

25 Some preferred emulsion polymers are listed below. Mention is
made firstly of graft polymers with a core and with at least one
outer shell and the following structure:

Monomers for the core Monomers for the envelope
30
1,3-butadiene, isoprene, Styrene, acrylonitrile,
n-butyl acrylate, ethylhexyl (meth)acrylates, where ap-

acrylate or a mixture of these, |propriate having reactive
where appropriate together with |groups, as described herein
35 |crosslinking monomers

Instead of graft polymers whose structure has more than one shell
it is also possible to use homogeneous, i.e. single-shell,
elastomers made from 1,3-butadiene, isoprene and n-butyl acrylate
or from copolymers of these. These products, too, may be prepared
by concomitant use of crosslinking monomers or of monomers having
reactive groups.

40

45



115 847, and EPA 117 664, for exanple. It is, of course, also possible to
use m xtures of the rubber types |isted above. 10 The nvol di ng corrpgsd ht@ﬂfﬁﬁ
of the invention may al so conprise other conventional additives an
processing aids. Merely by way of exanple, nmention may be made here of
additives for scavenging formaldeh (formal dehyde scavengers),
pl asti ci zZBr% elaStipERy b dafeatibed afy Fii§ReRe sPT /T 95 BFoPEi®h of additi ves
of this typevdrgiogehepaddesasist, hengt hey raasgentiomghl§0kriead®hy wei ght. As
conponent D), the nolding conpositions of the invention nay conprise, based
pref or abl o 1 Tom 0 bam & o eBERE et et be ROk e g L1 am . 001 0
. 0 A .

by v o et RE haRex e o dns Pl o Bk ekt WPtk o
conpound. 1Us4Yay a§enEF=t | 1 h&bAndECDe*AMPLE8F the al kaline earth netal 25
and/ or alkali metal cations, preference being given to |lithiumcations,
sodi um catt oS, q¥okasssdMmLald possibd wahekeumi caitedn®f Ene tisbaaur poses of
the presep{ridviente@nap@dbkal i metal conpounds and/or alkaline earth netal
conpouqﬂs are inorganic or organic 30 salts which have give an al kali ne
reacti on in aqueoqus solution or suspension. Exanples of inorganic salts are
car bonat eSPe HRKBGEN CLBPHOHAHBS, O nif HHVESS 1OBxXIHe &158nJOPRDS Fh ATtEET
parti cul afFopyesftaiosnd eadhdl wigress agivereqss sdinkabideetMdredar bonede Lt such as
pot assi unegampianatenandn msodibemmade bonat @f Bddipless dorosgarengisgl ts are
al koxi destefmdiicbldeal EOhf RenyRbesOXIdlRfers3Ndp s2d i 10k rear 8oxyling aci ds
having 167 04,0 2 B9aHAAON EOBPopdiAfihCaLaRl efvilceBEeL pEl NGl ven Lo -
citrates, ~“oxa tes,.tgn taertraatg arotl f%l.y r giet&yerencg I's given to al kali
met al hyd?%&‘?’cfe@, MATRNR YR GPRe e p b R I 0 h?&r i e 84§ 5 o6di um hydr oxi de,
whi ch are 45 preferably added in the form of an aqueous solution of from 10
to 70% shsermepreneptePér atile mioldand coempBi%ions epfjttthe dovengiemenay 0 DEC
2005 19 poepmarsd, dGased dihecHOVoRBL direigzoBBEosbnp Gt tspref esabj y Aremng f ed
togethgp wiidh 1heyCaeben: blpeceribey theimmpl gphi €0 M0/ By GOMPAS) tanans of
the i nvent),of /i3 B P81 &6l dif BbX1 0%, R 1GRUPOIENL:S i3 MRONSY known per

ere ‘6e

se, and t |dstg?reoeno needtto(%:eg/ge ang alled information in
thi s connEeTYBH PR 8T 4 RGeEAETE R FREPRYNPonents in an  extruder.
Use may generally be made of any of the alkaline earth metal

25 and/or alkali metal cations, preference being given to lithium
cations, sodium cations, potassium cations, and calcium cations.

For the purposes of the present invention, alkali metal compounds
and/or alkaline earth metal compounds are inorganic or organic
30 salts which have give an alkaline reaction in agueous solution or
_ suspension.

Examples of inorganic salts are carbonates, hydrogen carbonates,
hydroxides, oxides, and phosphates, particular preference being

35 given to alkali metal carbonates, such as potassium carbonate and
sodium carbonate.

Examples of organic salts are alkoxides of C,_C;; alcohols,
phenoxides, and salts of carboxylic acids having from 2 to 12

40 carbon atoms, particular preference being given to citrates,
oxalates, and tartrates.

Particular preference is given to alkali metal hydroxides, in
particular potassium hydroxide and sodium hydroxide, which are

45 preferably added in the form of an aqueous solution of from 10 to
70% strength, preferably from 40 to 60% strength, during the



10 I n one preferred preparation nethod, conponent B), and al so, where

appropriate, conponent(s) C) and D) may preferably be applied at r £0 2004
tenperature to the pellets of A) and then extruded. 15 In another preferred
enbodi ment, B) is added to the ther ”Jgfl astic melt A by means of a solution
or di spersion and/or enul sion, refefably an aqueous solution. This usually
has a sol PERPIGHLERAt O ofnF F6h 0COBENT S YWPSpE 2Pt afitFirFaRi 0. 2eing o6 20 The
t her nopl as¢gathenl ding tompoesiconohsagkd ch may be used according to the

i nvention have a bal anced property profile. Ml dings produced therefromare

suitabl e £0f {HGRob@09e { LMY S8EVEERSLMNBRHA HE eheaNGvBhEion are
di esel -fuel -resi Nol are therefore part 'a%'él arly

Fbant ixin dcl ngs..of tnhclsS g yge anle hown per

sui t abl P%?Paarﬁ&s| ¢al'idr %s hfSC%'P%lrll%g_s ihoa 8 esel "engi ne or . di esel engine
conpar t nekfergrisadhepeie i1 PeMeRENtS 1V RBY peoetl kahilREIGFMRE Y iy area of
a notor Vvels clomneExaopl ekt i30 a@ken caygyeise hosmirs echavgoapasetd |ionwan
Conmponent e rwaferRol yoxynmet hyl ene copol ymer nmade from 98. 8% by wei ght of
trioxane and 1.2% by wei ght of butanediol formal. The product conprised

about 3% wei ght .of residual unconvernted trioxan d 2% by, _ wei ght of

t her rral:if{y%n%rfea st T HCY i fon: .aarﬂfg é? r&%hroéda{:?%ﬁo% nect %«3’ ?H%erar/rlasﬁ'y unst abl e

fracti ons"Pe¥e APBFEPTHRTE &P RORBIE (SbIUnERd0P &Y SFefer@hsy %% min (190C,

2.16 kg appplicad wéi ghem temparsouie3n) .theoppdhent B)R)48ndorpement B/ 1 Zinc

stearate éktgaie)l from Peter Geven Fett-Chemie). 2 0 0 E C 2005 20

Conmponent B/ 2 Zinc soap B Il from Baerlocher. According to the

manuf agturer. i.nf | LS4 I,basi i r by a
15} L8 ariocrleR BORLAD cnflogibond, W18 fadd G BB gﬂ%ﬁ%ﬁgggmaw

doubl t 5 (@) t
Whart) CBRBorfonPYDReans ot = |SP§3?01%) 52 B8 PPERE TN K pal) AR ol gy 15

preferably an agqueous solution. This usually has
of from 0.005 to 5%, preferably from 0.1 to 1%.

20 The thermoplastic molding compositions which may be used
according to the invention have a balanced property profile.
Moldings produced therefrom are suitable for high long-term
service temperatures and are diesel-fuel-resistant. Moldings of
this type are therefore particularly suitable for application as

25 moldings in a diesel engine or diesel engine compartment, or as
bearing elements in the power train or steering area of a motor
vehicle.

Examples
30
The components used were as follows:

Component A)

35 Polyoxymethylene copolymer made from 98.8% by weight of trioxane
and 1.2% by weight of butanediol formal. The product comprised
about 3% by weight of residual unconverted trioxane and 5% by
weight of thermally unstable fracticns. After degradation of the
thermally unstable fractions, the copolymer had a melt volume

40 rate of 11 c¢m3/10 min (190°C, 2.16 kg applied weight, to
ISO 1133).

Components B)

45 Component B/1
Zinc stearate (Liga 101 from Peter Greven Fett—Chemie).



HO CH2-CH2- G 0-CH2- CH2- 0- CH2 CH3 2 20 D/2: HO CH2CH2COCH2 11 4 C 25 O
I rganox(r) 1010 (G ba Geigy) D)3 30 Polyam de oligoner wth a nol ecpDat( 2905
wei ght of about 3000, prepared from caprolactam hexanethyl enedi am ne,

adi pic acid, and propionic acid (as | ecul ar wei ght regulator) as in EX.
5-4 of US-A 3 960 984 (" PA-di cappedZ(?mSS D)4 Synthetic My silicate
(Anbosol (FPmBIHY Ré<conpany Soci ete Nobel, Bozel, Puteaux) with the

f ol | owi ngZpr® Ferap @sII4©r<@brﬂa€ﬁt10@Fe%®C$°I@lB%'ﬁ§/ s gapuCHHtERr ‘'6f Si 02: >
59% by weightrnietiion, StBPs (1dVg02iBasdt /anplc Bukkr glen sirtogn26d 30y gf T@bAk Loss
on ashi ngrs25%dyy. wei ght 45 2 0 DEC 2005 21 D)5 A nel am ne-formal dehyde
condensgte as used in exanple 1 of DE-A 25 40 207. 5 D)6 dycerol

di st ear at éé_om ol " P 1206 from Cognis). Each POM m xture conprised, as
processi n§ 55% by wei ght of conponent D/1, 0.1% by wei ght of
conponent 2B 2( 2 0 404 b YR giect 18 LEYPidife RPTRRBY WLESW by wei ght of
conponent D/4, 0.20% by 10 wei ght of conponent D/5, and 0.15 % of conponent
D'6. To prepgsrerdthe m xtures, conponent A was mnixed with the anounts given
in tabl;g 1 of conponents B/1 or B/2 and the amounts descri bed above of
conmponent § 1, D2, D nd.conpounded in a

1
tw n- screvx/gd ruder Ir?a%%4 dev&mattgfl opainy ?&gg—?? ed and pel |l eti zed.

I nj ection-nol/ded t gst speci nens were then produced at 190C:

|

HO CH,—CH)— C— O0—CHy— CH;— 0— CH;

CH;

20 D/2

|:HO CH,CH,COCH,—+ C
I s
25 0

Irganox® 1010 (Ciba Geigy)

D/3

30 Polyamide oligomer with a molecular weight of about 3000,
prepared from caprolactam, hexamethylenediamine, adipic acid, and
propionic acid (as molecular weight regulator) as in Ex. 5—4 of
US-A 3 960 984 (“Ph—dicapped”)

35 D/4
Synthetic Mg silicate (Ambosol® from the company Société Nobel,
Bozel, Puteaux) with the following properties:

Content of MgO: > 14.8% by weight

a0 {Content of Si0;:

> 59% by weight

Ratio Si0; : MgO

2.7 mol/mol

Bulk density:

20-30 g/100 ml

Loss on ashing:

<25% by weight

45




The resi stance of polyacetal materials to hot diesel fuel was 20 determ ned
in the | aboratory, using the change in weight of standardized test C 2005
speci nens. For better sinulation of practical conditions and to shozrqgﬁ
test times, use was nmade of test sgg%i mens of 1 nmmthickness, obtained by
conm nut i ng the type 1A test speci s of 4 mmthickness provided in I SO
527 by a Péeétor 25 of 4 (these being given the abbreviated term "quarter |SO
speci nens® belawne—foempédeltds condgnagtefast heepolyapumgllet és¢f speci nens in
hot diesek-fupd aepend on a wide variety of paraneters, in particular 30
on the following: - aging tenperature - shape of test specinen -- ratio

number of st spschmensldienel Lugloyohuns 3% onatre, of diesel fuel (even
with standardized ref erence Tuel's Rere afe’ often cons: derabl e variati ons
in the results observed frombatch to batch) -- frequency of change of

di esel fu&kch-P@Upplapust e¢mpdisegxygenpr FEsistingasidech 3BGubd vamihtt @fobt ai n

concl usi veoapenarsefonl, r esud tisy iweighs essenipoaknt op/speaciorensy meeteyttr om POM
rTﬁfeLenceolf?&sxﬁm{e%tofom,kn@m%o%&f Rk Ebﬂf RobBorsed ﬂéw%hg%g@@mxﬁpeﬁl Lﬂ%‘nsb
e ; nc s raf Qr : ic as been
2340 e gﬂ? $£ d %ﬁk%ﬁ% 3RS WS, A 4 1203 gggjg%rgﬁﬁa 6

45 us successful l'y t'ark séctor- “The structure and
paranmeters used for the exanples and conparative exanples bel ow were as
fol |l ows: &ot Brépaxe rruldstunesd COFRPVt Jt alesl BiXedtvedlh thel apeuds3 |iters,
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standardized test specimens. For better simulation of practical
conditions and to shorten test times, use was made of test
specimens of 1 mm thickness, obtained by comminuting the type 1A
test specimens of 4 mm thickness provided in ISO 527 by a factor
25 of 4 (these being given the abbreviated term “guarter ISO
specimens” below).

The results of aging of the polyacetal test specimens in hot
diesel fuel depend on a wide variety of parameters, in particular
30 on the following:

—_ aging temperature
- shape of test specimen
_— ratio number of test specimens/diesel fuel volume
35 — nature of diesel fuel (even with standardized reference fuels
there are often considerable variations in the results
obhserved from batch to batch)
— frequency of change of diesel fuel
- supply of air or oxygen.
40
It has been found that to obtain conclusive and useful results it
is essential for specimens made from POM reference materials of
known performance to be aged with test specimens. The POM
reference material used was Ultraform® s 1320 003, which has been
45 used successfully in the tank sector.
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- weight change observed by weighing, on each occasion, 5 test
specimens from all of the formulations present in the
autoclave, at room temperature; after removal from the
15 autoclave the test specimens were carefully freed from
adherent residues of fuel, using absorbent paper, and cooled
to room temperature
- at the juncture at which the test specimens manufactured from
the reference material have lost 40% of their initial weight,
20 the weight loss for the other formulations present in the
autoclave was likewise determined; the quotient calculated
from weight loss reference material/weight loss formulation
at this juncture gave the characteristic value kl for the
material.
25
If k1 > 1, the resistance of the reference fuel has been
exceeded, the higher k1, the better the resistance.

The makeups of the molding compositions and the results of the
30 tests are given in the table.

Example B/1 B/2 C k1l
[% by [% by [% by
weight] weight] weight]
35
1 1 - — .
2 2 _ _ )
3 - 1 -
4 - 2 - .
40 5 0.5 - 1 14
6 1 - 1 19
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composed of zinc stearate, zinc oleate, zinc montanate, zinc
palmitate, zinc behenate, zinc citrate, zinc propionate, zinc
oxalate, zinc succinate, zinc acetate, or a mixture of these.
15
4. The use as claimed in any of claims 1 to 3, where the
polyoxymethylenes may comprise up to 5% by weight of zinc
compounds C) other than B).

20 5. The use as claimed in any of claims 1 to 4, where the
polyoxymethylenes A) may also comprise from 0 to 70% by
weight, based on the molding compositions made from A) to D),
of other additives.

25 6. The use as claimed in any cof claims 1 to 5, where the amount
of component B) is from 0.01 to 5% by weight, based on A) to

D).

7. The use as claimed in any of claims 1 to 6, where the amount
30 of component €) is from 0.01 to 5% by weight, based on 2) to
o D).

B. A diesel-fuel-resistant molding obtainable as claimed in any
of use claims 1 to 7.
35
9. A hot-diesel-fuel-resistant molding for the motor vehicle
engine, or an engine compartment element or bearing element
for the power train or steering area of a motor vehicle,
obtainable as claimed in any of use claims 1 to 7.
40
10. Fuel-extraction equipment, a rollover valve, a diesel fuel
line, a negative-pressure valve, a holder for a diesel fuel
pump, a pump housing, an internal part for a diesel fuel
pump, or in particular a rotor or stator in an electric
45 motor, obtainable as claimed in any of use claims 1 to 7.



