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these zeolites are in the range from 50 to 500 pm. None of the examples of that specification

25  discloses compositions which comprise zeolitic material.

US 6,753,363 B1 describes a polyacetal resin composition which has flame-retardant action
via a combination composed of phosphorus-containing compound and of basic nitrogen
compound. The description says that the compositions may comprise a large number of
30  additives, such as antioxidants, ¢.g. hindered phenols, light stabilizers, or heat stabilizers.
Again, a large number of compounds is disclosed as heat stabilizers, examples among which
arc metal salts of organic acids, hydroxides of metals, silicates, zeolites, and hydrotalcites.
In relation to the zeolites, in turn, a number of different structural types are described,
examples being zeolites of types A, X, Y, L or ZSM. Particularly preferred zeolite contents
35  of the polyacetal resin compositions are in the range from 1 to 10 parts by weight, based on
100 parts by weight of polyacetal. Only a single example in 6,753,363 B1 describes a

polyacetal resin composition which comprises not only a hindered phenol but also a zeolite



-2- as heat stabilizer, the ratio by weight of zeolite to phenol being 14:1.
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EP 0 789 049 Al describes polymers which have been rendered antistatic and which

25 comprise, alongside a thermoplastic, structurally crosslinked elastomeric or thermoset
polymer, either a polar adsorptive inorganic material or a polar adsorptive organic material,
and also at least one polar organic compound having at least 5 carbon atoms and at least 3
heteroatoms and, furthermore, the salt of an inorganic proton acid. Examples of polar
adsorptive inorganic materials are, alongside many others, zeolites. Preferred particle sizes

30  for the polar adsorptive inorganic materials are in the range from 50 to 500 pm. Further
preference is given to particles which are non-spherical. Accordingly, the adsorptive
materials used in the examples of EP (0 789 049 Al comprise exclusively fibers.

US 5,710,189 and US 5,847,017 describe a blowing agent composition which comprises a
35 molecular sieve and a foam-former. US 5,710,189 and US 5,847,017 also describe a
foamable mixture composed of resin and blowing agent composition. A feature of the

composition is that two molecular sieves of different pore sizes are combined, and the first
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However, these additives can cause impairment of the properties of the polymer, e.g. of
mechanical and thermal stability, and can also cause discoloration and fogging. Another
disadvantage is seen in the fact that the products formed via chemical reaction remain
within the system, a factor which can likewise lead to the impairments mentioned, or have

25  to be removed from the system by a complicated process.

One of the objects underlying the present invention was therefore to provide novel molding
compositions and moldings which have at least one of the abovementioned advantageous
properties.

30
Another object underlying the present invention was in particular to provide novel molding
compositions and moldings which have very low formaldehyde emissions, achievable in a

simple manner.

35  Another object underlying the present invention was in particular to provide a novel
molding composition which has very low formaldehyde emission achievable in a simple
manner and at the same time has high thermal stability.
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25 CGS, CHA, CHI, CLO, CON, CZP, DAC, DDR, DFO, DFT, DOH, DON, EAB, EDL,

EMT, EPL ERI, ESV, ETR, EUO, FAU, FER, FRA, GIS, GIU, GME, GON, GOO, HEU,

IFR, ISV, ITE, ITH, ITW, IWR, IWW, JBW, KFI, LAU, LEV, LIO, LOS, LOV, LTA,

LTL, LTN, MAR, MAZ, MEIL MEL, MEP, MER, MFL, MFS, MON, MOR, MSO, MTF,

MTN, MTT, MTW, MWW, NAB, NAT, NES, NON, NPO, OBW, OFF, OSI, 0SO, PAR,

30 PAU, PHI, PON, RHO, RON, RRO, RSN, RTE, RTH, RUT, RWR, RWY, SAO, SAS,

SAT, SAV, SBE, SBS, SBT, SFE, SFF, SFG, SFH, SFN, SFO, SGT, SOD, SSY, STF, STI,

STT, TER, THO, TON, TSC, UEL UFI, UOZ, USL, UTL, VET, VFL VNI, VSV, WEL
WEN, YNU, YUG, or ZON.

35 To compensate the negative electrovalency produced via incorporation of AI(IIT) into the
Si(IV) silicate lattice, replaceable cations are found in zeolitic materials. Particular examples
of these — depending on the process for preparation of the zeolitic material — are cations of



Si(lV) silicate lattice, replaceable cations are found in zeolitic
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from 3.9 to 6.1 um, and particularly preferably in the range from 4.0 to 6.0 pum.

The present invention therefore also provides a molding composition described above,
where the size of the particles of the zeolitic material is in the range from 4 to 6 pm,
25  determined to ISO 13320.

By way of example, particularly preferred particle sizes of the zeolitic material are 4.1 pm,

or 4.2 um, or 4.3 pm, or 4.4 pm, or 4.5 pm, or 4.6 um, or 4.7 pm, or 4.8 pm, or 4.9 pm, or

5.0 pm, or 5.1 pm, or 5.2 pm, or 5.3 um, or 5.4 pm, or 5.5 um, or 5.6 pm, or 5.7 um, or 5.8
30  um,or5.9 pm.

One particularly preferred embodiment of the inventive molding composition comprises a
zeolitic material whose pore diameter is in the range from 0.35 to 0.45 nm, more preferably
in the range from 0.36 to 0.44 nm, and more preferably in the range from 0.37 to 0.43 nm,
35  where the particle size is in the range from 3.5 to 6.5 um, more preferably in the range from
3.6 to 6.4 pm, more preferably in the range from 3.7 to 6.3 pm, more preferably in the range
from 3.8 to 6.2 um, more preferably in the range from 3.9 to 6.1 um, and in particular in the
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25  greater than 0.5 nm, and whose particle size is smaller than 3 um or greater than 7 pm. The

latter embodiment therefore comprises molding compositions which comprise at least one
zeolitic material, whose pore diameter is in the range from 0.3 to 0.5 nm, determined to DIN
66134 and DIN 66135, where the size of the particles of the zeolitic material is in the range
from 3 to 7 um, determined to ISO 13320, and which also comprise at least one other
30  zeolitic material whose pore diameter is smaller than 0.3 nm and whose particle size is
smaller than 3 um, or whose pore diameter is smaller than 0.3 nm and whose particle size is
greater than 7 um, or whose pore diameter is greater than 0.5 nm and whose particle size is
smaller than 3 pum, or whose pore diameter is greater than 0.5 nm and whose particle size is
greater than 7 um.
35
If the inventive molding composition comprises two or more different zeolitic materials, and

the pore diameter of each of these materials is in the range from 0.3 to 0.5 nm, determined



smaller than 3 m or whose pore dianeter is greater than 0.5 nm and whose
particle size is greater than 7 m 35 If the inventive nolding conposition
conpri ses tog\ﬁo%wmge different zeolitic materials, and the pore dianeter
of each mft ese materials is in the range from0.3 to 0.5 nm determ ned PF
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1% by weifgitther poeferrpd eimbpdimient iofi thehiaverdivgembidong @nfiidsition dnBfbsksy bassdght |

. . 0 i e.
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0.05 to [eoedhdd twed gy, waight. paereipreficeablyy inpthefrangeb from ﬂoghéo B&n§e Waighh 0. 05
to 0. 50% Ry WRifEHbly iRfthe fahge ABAI 0.004t0™BY 8Y MRlight, more preferably in the range from
20 0.005 to 6% by weight, more preferably in the range from 0.006 to 5% by weight, more
preferably in the range from 0.007 to 4% by weight, more preferably in the range from
0.008 to 3% by weight, more preferably in the range from 0.009 to 2% by weight, more
preferably in the range from 0.01 to 1% by weight, more preferably in the range from 0.02
to 0.9% by weight, more preferably in the range from 0.03 to 0.8% by weight, more
25  preferably in the range from 0.04 to 0.7% by weight, more preferably in the range from 0.05
to 0.6% by weight, and particularly preferably in the range from 0.05 to 0.50% by weight, of

the zeolitic material.

The present invention therefore also provides a molding composition described above,
30  comprising from 0.05 to 0.50% by weight of the zeolitic material, based on the weight of
component (A1) present in the molding composition.

Particularly preferred contents of zeolitic material in the inventive molding composition,
based on the weight of component (A1) present in the molding composition are, by way of

35  example, 0.05% by weight, 0.10% by weight, 0.15% by weight, 0.20% by weight, 0.25% by
weight, 0.30% by weight, 0.35% by weight, 0.40% by weight, 0.45% by weight or 0.50%
by weight.



The present invention therefore also provides a nolding conposition

descri bed above, 30 conprising fromO0.05 to 0.50% by wei ght of the zeolitic
mat eri al ,pplasesSykchhe wei ght of component (Al) present in the nolding
conmposi tion. Particularly preferred congents of zeolitic material in the

i nventive nol di ng corrp05| tion, based on the weight of conponent (Al)
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conposi tion, t one zeolitic nmateri a ose pore dianeter is in
the range fromO0.37 to 0.43 nm determned to DIN 66134 and DI N 66135,
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t he rangeofnponent (A1) Tn the fnoldigx a@mp@;lﬁim of raeleast @t pRlieic i rndterd] oskosp qoee
diameter is in the range from 0.37 to 0.43 nm, determined to DIN 66134 and DIN 66135,
where the size of the particles of the zeolitic material is in the range from 4 to 6 pm,
determined to ISO 13320.
25
The zeolitic material whose pore diameter is in the range from 0.3 to 0.5 nm and whose
particle size is in the range from 3 to 7 um, for example the preferred material whose pore
diameter is in the range from 0.37 to 0.43 nm and whose particle size is in the range from 4
to 6 um, may in principle have any molar Si:Al ratio, calculated as molar 8i0,:Al, (5 ratio.
30
The Si:Al ratio, calculated as molar Si0,:AlO; ratio, is particularly preferably in the range
up to 5:1.

The present invention therefore also provides a molding composition described above,
35  where the molar Si:Al ratio, calculated as molar Si0,:Al,O5 ratio, of the zeolitic material is
in the range up to 5:1.



dianmeter is in the range fromO0.37 to 0.43 nm and whose particle size is in
the range from4 to 6 m may in principle have any nolar Si:Al ratio,

cal cul at g ga@os@idnSi 02: Al 2C8 ratio. 30" The Si: A ratio, calculated as
nmol ar Si O2: A12G3 ratio, is particularlygpreferably in the range up to 5:1
The present invention therefore al so provides a nol di ng conposition
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t he 60|I 10 material is in the range from4 to 6 m determned to | SO

1332 4t he nolar Si: Al ratio, calculated as nolar SiO2: Al203 ratio, is
in the range from0.9:1 to 2: 1.

Another embodiment of the inventive molding composition comprises from 0.05 to 0.50%

by weight, based on the content of component (A1) in the molding composition, of at least
one zeolitic material whose pore diameter is in the range from 0.37 to 0.43 nm, determined

25 to DIN 66134 and DIN 66135, where the size of the particles of the zeolitic material is in
the range from 4 to 6 pm, determined to ISO 13320, and the molar Si:Al ratio, calculated as
molar Si0;:Al; 03 ratio, is in the range from 0.9:1 to 2:1.

Another embodiment of the inventive molding composition comprises no zeolitic material
30  other than from 0.05 to 0.50% by weight, based on the content of component (A1) in the

molding composition, of at least one zeolitic material whose pore diameter is in the range

from 0.37 to 0.43 nm, determined to DIN 66134 and DIN 66135, where the size of the

particles of the zeolitic material is in the range from 4 to 6 um, determined to ISO 13320,

and the molar Si:Al ratio, calculated as molar SiO;:Al;Oj ratio, is in the range from 0.9:1 to
35 2.

The particle sizes described above in the range from 3 to 7 pm, determined to ISO 13320,
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crystal s when these have approximately the shape of a parallelepiped. A
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shape of a parallelepiped.

A further preference is that the size of at least 90%, more preferably at least 91%, more
25  preferably at least 92%, more preferably at least 93%, more preferably at least 94%, and
particularly preferably at least 95%, of the primary crystals of the zeolitic material whose
pore diameter is in the range from 0.3 to 0.5 nm, determined to DIN 66134 and DIN 66135,
and whose particle size is in the range from 3 to 7 pm, determined to ISO 13320, is in the
range from 1.5 to 3.0 um, determined by way of SEM.
30
A further preference is that the size of at least 90%, more preferably at least 91%, more
preferably at least 92%, more preferably at least 93%, more preferably at least 94%, and
particularly preferably at least 95%, of the primary crystals of the zeolitic material whose
pore diameter is in the range from 0.3 to 0.5 nm, determined to DIN 66134 and DIN 66135,
35  and whose particle size is in the range from 3 to 7 pm, determined to ISO 13320, is in the
range from 1.75 to 2.75 pm, determined by way of SEM.
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Another embodiment of the inventive melding composition comprises from 0.05 to 0.50%
by weight, based on the content of component (A1) in the molding composition, of at least
25  one zeolitic material whose pore diameter is in the range from 0.37 to 0.43 nm, determined
to DIN 66134 and DIN 66135, where the size of the particles of the zeolitic material is in
the range from 4 to 6 pm, determined to ISO 13320, where the size of at least 95% of the
primary crystals of the zeolitic material is in the range from 1.75 to 2.75 pm, determined by
way of SEM, and the molar Si:Al ratio, calculated as molar Si0;:A1;0; ratio, is in the range
30 from 0.9:1 to 2:1.

Another embodiment of the inventive molding composition comprises no zeolitic material
other than from 0.05 to 0.50% by weight, based on the content of component (Al) in the
molding composition, of at least one zeolitic material whose pore diameter is in the range
35 from 0.37 to 0.43 nm, determined to DIN 66134 and DIN 66135, where the size of the
particles of the zeolitic material is in the range from 4 to 6 um, determined to ISO 13320,
where the size of at least 95% of the primary crystals of the zeolitic material is in the range



the range from4 to 6 m determned to | SO 13320, where the size of at |east
95% of the primary crystals of the zeolitic material is in the range from
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appropriate, includes zeolitic material different therefrom as described
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material is in the range from 3 to 7 pm, determined to ISO 13320, has a molar Si:Al ratio,
calculated as molar Si0;:Al;05 ratio, in the range from 0.9:1 to 2:1, the size of at least 95%
25  of the primary crystals of the zeolitic material is in the range from 1.75 to 2.75 um,
determined by way of SEM, and at least 95% by weight of the zeolitic material is not
present in the H form.

Suitable zeolitic materials are in principle any of the materials which comply with the

30  specifications described above.

The invention particularly prefers zeolitic materials whose structures allocated by X-ray
diffraction belong to the following types: BEA, FER, FAU, LTA, MEL, MFI, or MOR.
Mention should also be made of mixed structures composed of two or more of these types,

35 an example being a zeolitic material having mixed MEL/MFT structure. A zeolitic material
of LTA type is particularly preferred, inter alia.
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The inventive molding composition comprises at least one polyoxymethylene as component
(Al).

25
The term “polyoxymethylene” as used for the purposes of the present invention means not
only a polyoxymethylene homopolymer but also a polyoxymethylene copolymer.

The present invention therefore also provides a molding composition described above,

30  comprising from 10 to 99.999% by weight of at least one polyoxymethylene, where the at
least one polyoxymethylene is at least one polyoxymethylene homopolymer or at least one
polyoxymethylene copolymer, or a mixture composed of at least one polyoxymethylene
homopolymer and at least one polyoxymethylene copolymer.

35 For the purposes of the present invention, the term “polyoxymethylene homopolymer”
means polymers which have only -CH;0O- repeat monomer units.



only a pol yoxynet hyl ene honopol yner but al so a pol yoxynet hyl ene copol yner.
The present invention therefore also provides a nol ding conposition

descri bedrabRyaoso/s3f) conprising from 10 to 99.999% by wei ght of at |east one
pol yoxynet hyl ene, where the at | east .ope. pol yoxynethyl ene is at |east one
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R3 repeat uni'ts.” The rad and R4 here may be identical or
different fromone 15 another and, independently of one another, are H, a
Cl- C4-al kyl group, such as a methyl, gfyup, an ethyl group, a propyl group,
e.g. an n-propyl group or an isoprfpyl group, or a butyl group, e.g. an

n- butyl group, isobutyl group, or itert-butyl group, or a hal ogen-
substituted Cl-C4-al kyl group;Osudh—as G tal fgn-—substituted nethyl group,
et hyl group, propyl group, e.g. aE n- pfopyl group or an isopropyl group, or
butyl group, e.g. an n-butyl 20 group, isobutyl group, or tert-butyl group,
where, if two or nore hal ogen subsgitugats are present, these may be
identical or different from one anofher,3and where the hal ogen may, by way
of exanple, be F, d, Br, or I, and where R5 is a nethylene group -CH2-, an
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oxyngthy lagothed hnd) dndepeedentliynsf dge another, are H, a C;-Cs-alkyl group, such as a methyl

group, an ethyl group, a propyl group, e.g. an n-propyl group or an isopropyl group, or a

butyl group, e.g. an n-butyl group, isobutyl group, or tert-butyl group, or a halogen-

substituted C;-C4-alkyl group, such as a halogen-substituted methyl group, ethyl group,

propyl group, e.g. an n-propyl group or an isopropyl group, or butyl group, e.g. an n-butyl

20 group, isobutyl group, or tert-butyl group, where, if two or more halogen substituents are

present, these may be identical or different from one another, and where the halogen may,

by way of example, be F, Cl, Br, or I, and where Rs is a methylene group -CHj-, an

oxymethylene group -CH,O-, a C;-Cy-alkyl- or C;-C4-haloalkyl-substituted methylene

group, or a C;-Cy-alkyl- or C;-Cy-haloalkyl-substituted oxymethylene group, where the C-

25  Cy-alkyl or C;-Cy-haloalkyl groups present, if appropriate, as substituents on the methylene

group and/or on the oxymethylene group may, by way of example, be a methyl group, an

ethyl group, a propyl group, e.g. an n-propyl group or an isopropyl group, or a butyl group,

e.g. an n-butyl group, isobutyl group, or tert-butyl group, or a halogen-substituted methyl

group, ethyl group, propyl group, e.g. an n-propyl group or an isopropyl group, or butyl

30  group, e.g. an n-butyl group, isobutyl group, or tert-butyl group, where, if two or more

halogen substituents are present, these may be identical or different from one another, and

where the halogen may, by way of example, be F, Cl, Br, or L. n here can be from 0 to 3, e.g.
0,1,2,0r3.



25 C4-al kyl or Cl-C4-hal oal kyl groups present, if appropriate, as

substituents on the nethylene group and/or on the oxynethyl ene group may,
by way ofpr@¥RiRbaysche a nmethyl group, an ethyl group, a propyl group, e.g.
an n-propyl group or an isopropyl group,s-or a butyl group, e.g. an n-butyl
group, isobutyl group, or tert-butyl group, or a hal ogen-substituted nethyl

group, e | grou ropyl. group,. e.q. .an .n-propyl Qup or an isopropyl
group, orl Y Jiouhp maifyinagtousl be inioirbd ipll e cooditd Vg Btsoncape S

t ert - but wlyclip ethers andhef eyclic flommvads. Brefemedcychakthgoare thost pf thefosnwae present,
these may be identical or different fromone another, and where the hal ogen
may, by way of exanple, be F, d, Br, gr I. n here can be fromO to 3, e.g.
0, 1,2,o0r3. PF 0000056250/ Sch - 15 Thesé groups may advant ageously be

i ntroduced into the copolyners via ring-opening of cyclic ethers and of
cyclic formals. Preferred cyclic R;h.e.t .a.LeOthose of the fornula R2 |
R-CO R3- GCG(R5)n | R4 5 where the radicals RL to R5 and the index n
are as defined above. Exanples of inventive|cyclic ethers and cyclic formals
are et hyl ene oxi de, propylene 1, = oXi ee_,_tt%t | ene 1, 2-oxi de, butyl ene

1, 3-oxi de, 1, 3-di oxane, 1, 3-dioxol%ne, and ‘\I'53- 10 di oxepan, and al so |inear
oligo- or polyformals as conononers, e| g. pol ydi oxol ane or pol ydi oxepan.
Preferred conononers are C2-C4 cononongers. Oxynet hyl ene terpolynmers are

anot her suitable conponent (A), and y be prepared, by way of exanple,
via regaction of trioxane, and of one of the cyclic ethers or cyclic formals

15 described above, with a third nononer, preferably a bifunctional conpound
of the fovhenrd the rghials RCio Rs @idthg indeiz n aBHas dafided abeifeor OHO O O 20 where Z

is a chemcal bond, -0-, or -OCR-. In this context, Ris an al kyl ene group
pr ef er abl having from1 to 8 carbon atons and, if appropriate, having
suitabl e gstftipentive gyclic ethers and cyclic formals are ethylene oxide, propylene 1,2-

oxide, butylene 1,2-oxide, butylene 1,3-oxide, 1,3-dioxane, 1,3-dioxolane, and 1,3-
10  dioxepan, and also linear oligo- or polyformals as comonomers, e.g. polydioxolane or
polydioxepan. Preferred comonomers are C,-C4 comonomers,

Oxymethylene terpolymers are another suitable component (Al), and may be prepared, by
way of example, via reaction of trioxane, and of one of the cyclic ethers or cyclic formals
15  described above, with a third monomer, preferably a bifunctional compound of the formula

CH, — CH—CH,— Z — CH,—— CH — CH,
N,/ N,/
and/or

Ny |
0.0 0O

20
where Z is a chemical bond, -O-, or -OR-. In this context, R is an alkylene group preferably
having from 1 to 8 carbon atoms and, if appropriate, having suitable substitution, for
example a methylene, ethylene, propylene, butylene, pentylene, hexylene, heptylene, or
octylene group, or is a cycloalkylene group preferably having from 3 to 8 carbon atoms and,
25 if appropriate, having suitable substitution, for example a cyclopropylene, cyclobutylene,
cyclopentylene, cyclohexylene, cycloheptylene, or cyclooctylene group.



exanpl e a net hyl ene, ethylene, propylene, butylene, pentylene, hexylene,
heptyl ene, or octylene group, or is a cycl oal kyl ene group preferably having
from 3 t erQomasdbkat oms and, 25 if appropriate, having suitable
substitution, for exanple a cycl opropylene, cyclobutylene, cyclopentylene,
cycl ohexyl ene, cycl oheptyl ene, or cycl ooctyl ene group. PF 0000056250/ Sch
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further pPréberence is that the nolar 25 mass (Mv) of component (Al) in the
form of a pol yoxynet hyl ene copolyner is in the range from 80 000 to 220 000
g/ mol  1Q0% rq\{%l”e its [&Iéecul ar vvei(%ht Mris int range, from 18 000 to 38
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conponentmdlédulari weigliteMh és prefifratdy pothgaxygeefdy 118080 to 85 000. A further preference
is that the molar mass (Mw) of component (Al) in the form of a polyoxymethylene
homopolymer is in the range from 11 500 to 240 000 g/mol + 10%, while its molecular
weight Mn is in the range from 35 000 to 85 000. A further preference is that the molar
25  mass (Mw) of component (A1) in the form of a polyoxymethylene copolymer is in the range
from 80 000 to 220 000 g/mol + 10%, while its molecular weight Mn is in the range from
18 000 to 38 000. The Mw:Mn ratio of component (A1) is preferébly in the range from 0.14
to 12.2 g/mol. A further preference is that the Mw:Mn ratio of component (Al) in the form
of a polyoxymethylene homopolymer is in the range from 0.14 to 6.9 g/mol. A further
30 preference is that the Mw:Mn ratio of component (A1) in the form of a polyoxymethylene
copolymer is in the range from 2.1 to 12.2 g/mol.

The density of polymers suitable as component (Al) is usually from 1.37 to 1.45 g/cm3,
determined to ISO 1183.

35
The present invention therefore also describes a molding composition described above,

where the melting point of component (A1) is in the range from 150 to 200°C, determined



copolymer is in the range from2.1 to 12.2 g/nol. The density of polyners
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A further preference is that the present invention therefore comprises a molding
composition, comprising from 10 to 99.999% by weight of at least one polyoxymethylene as
component (A1), where the melting point of component (A1) is in the range from 150 to
200°C, determined by way of DSC to ISO 3146, and from 0.05 to 0.5% by weight, based on

25  the weight of component (A1) present in the molding composition, of at least one zeolitic
material whose pore diameter is in the range from 0.37 to 0.43 nm, determined to DIN
66134 and DIN 66135, where the size of the particles of the zeolitic material is in the range
from 4 to 6 pm, determined to ISO 13320, and where the size of at least 90% of the primary
crystals of the zeolitic material is in the range from 1.5 to 3.0 pm, determined by way of

30 SEM, and the molar Si:Al ratio, calculated as molar Si0,:Al,Q; ratio, is in the range from
0.9:1 to 5:1, and where the molding composition comprises no other zeolitic material.

A further preference is that the inventive molding composition comprises from 15 to
99.999% by weight, more preferably from 20 to 99.99% by weight, more preferably from

35 25 to 99.9% by weight, more preferably from 30 to 99% by weight, more preferably from
35 to 98.5% by weight, and particularly preferably from 40 to 98% by weight, of component
(A1), based in each case on the total weight of the molding composition.



crystals of the zeolitic material is in the range from1l.5to 3.0 m
determ ned by way of 30 SEM and the nolar Si: A ratio, calculated as nolar
Si O2: A12@% gh@bie@so/dch 1N the range from 0.9:1 to 5:1, and where the nolding
conposition conprises no other zeoliticigmterial. A further preference is
that the inventive nol di ng conposition conprises from15 to 99.999% by
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6, 7, or “X3®P %ﬁ Be LOMROsifians ‘EISSlBPHG maeel { di ng
conposi tices p;bmsdiheMaddmgwmpomhomacah@ﬂsmiadeﬁydmlchhydasemmsmﬁ value$1oi8, 78oppm
pr ef erablsy nost 7 ppm determ ned by way of VDA 275. 20 The standard VDA

275, referred to for the purposes of the present invention, is the July
1994 version of the standard. To prepare the specinmens, an injection nolding

machi ne lﬁltﬁ s t%@éﬁon%&?&e(ﬁ@ ?rdv?déésgqnelﬁl rQQHgﬁithrﬁgHﬁ%flbéd QELRP! ymer

pel l ets. I njection neters are | ect SCrew
di amet er Woseiprmddchyde ﬁylp'iélonze aheéﬁr & ppmy, pecterably) at mofs 77pran.clesgravinad by nm
mul ti pl atgayraypwiA7s, 2 cavities, each measuring 110 * 110 * 2 nm as
depigted in Figure 8 bel ow, nol d type P10/2.0 mm nass tenperature 200C,
nol d “Sur face tenperature 90C, screw rotation rate 100 rpm screw advance
speed The standard VDA 275, referred to for the purposes of the present invention, is the July

1994 version of the standard. To prepare the specimens, an injection molding machine
(Krauss Maffei KM 250 (56)) is used to produce plaques from polymer pellets. The

injection molding parameters are selected as follows: screw diameter 50 mm, nozzle type:

25  needle valve nozzle, nozzle diameter 4 mm, multiplate mold with 2 cavities, each measuring
110 * 110 * 2 mm as depicted in Figure 8 below, mold type P10/2.0 mm, mass temperature
200°C, mold surface temperature 90°C, screw rotation rate 100 rpm, screw advance speed
50 mm/s, hold pressure 50 bar, cycle time 50 s, of which hold-pressure time 25 s and
cooling time 16 s. The cycle time is composed of the feed time (1 s), the hold-pressure time

30 (25 s), the cooling time (16 s), and the plasticizing time (5 s). After injection molding, the
injection-molded plaques are used to make plaques of dimensions 40 x 100 mm?, all edges
of which have a fresh saw cut. A hole of diameter 2.5-3 mm is also drilled centrally in the
region of the upper margin. The plaques thus manufactured are aged under controlled
conditions for 24 h at 23°C and 50% relative humidity before the emission test is carried

35  out. In the emission test, the test plaques are fixed within a sealable 1 1 polyethylene bottle,
and 50 ml of deionized water are added. The specimen is then kept at 60°C for 3 hours in

the sealed bottle. The bottle is then cooled over 60 min at room temperature, and



50 mm's, hold pressure 50 bar, cycle tinme 50 s, of which hold-pressure tine
25 s and cooling tinme 16 s. The cycle tinme is conposed of the feed tine (1
s), the helyggoptaspdshe tine 30 (25 s), the cooling tine (16 s), and the
plasticizing tinme (5 s). After injecti.omolding, the injection-nolded
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mechani cal and/or thermal stability, or discoloration on weathering, or
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Prior-art compounds which may be mentioned and which react chemically with
formaldehyde and thus remove it from polyoxymethylene molding compositions are
25  generally compounds having at least one primary and/or secondary amino group, in
particular organic compounds having at least one primary and/or secondary amino group,
and especially organic compounds having monodisperse molar mass distribution and having

at least one primary and/or secondary amino group.
30  Specific examples of these compounds from the prior art are:

(aa) amine-substituted triazine compounds, such as amine-substituted triazine
compounds which comprise at least one aromatic group, e.g. compounds of the
following structure

35



25 general ly conmpounds having at | east one primary and/ or secondary am no
group, in particular organic conpounds having at | east one primary and/or
secondar bp3fdod28RHP, and especial ly organi c conpounds havi ng nonodi sperse
nol ar mass distribution and having at.deeast one prinmary and/or secondary
am no group. 30 Specific exanples of these conpounds fromthe prior art are:
(aa) am ne-substituted triazine c OUNHS, qqch as am ne-substituted
triazine conpounds which conprlsgngFrr ohe aromatic group, e.g.
conpounds of the follow ng structur 5 0000056250/ Sch -20- RIYM /Rs

M /\~N" " R2 where the radicals \Tﬁﬁr and R3 of this structure are

I dentical or different, each being hyd ogen hal ogen at ons, a hydroxy
group, an al kyl group, an al koxy group, R,5 an aryl group, an aryi al kyl oxy
group, or a substituted or unsubstituted am ne group, with the proviso that
at least one of the radicals RI, R2, and R3 is a substituted or
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| to 4 carbon vas@nttutedhamisg &rgup, gndeipeash aphiadydal Be d%up andRglis ¢ampesechef angr oup
are preferred gasmalyC %&Eﬁupa%&hﬁayl itlakplopiyted hwmshﬁueﬁlr ThE HAIBEen

benzyloxy or BREnHL ST 0URl, SRS St St s | 12
groufs havi ng dfribémalkyl @réupcaefivseahpify fidmgl t68S bytbon atdiyd, ,prétuiajbly 1a6 sdexyl
Stome. e 5. alryPn PR ERPRE ok Ao THE PR AT RE b ouf SRRy 1 or
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g¥a2§ng%Lt 3[ q}gﬁ?%eu gf"ﬁh@g abd npﬁr@fe%gfl‘?ﬁstagrl %rcﬁﬂ)r Q@p%?@kyl@xyggroﬁ%{saqﬁ)gﬁlﬂx&largr oups
benzyloxy or phenylethyloxy groups, are preferred as arylalkyloxy groups.
15 Examples of substituents on the substituted amino group comprise lower alkyl
groups having from 1 to 6 carbon atoms, e.g. methyl, ethyl, butyl, or hexyl groups,
phenyl groups, lower alkenyl groups having from 3 to 6 carbon atoms, e.g. allyl
groups or hexenyl groups, hydroxyalkyl groups having 1 or 2 carbon atoms, e.g.
hydroxymethyl groups or hydroxyethyl groups, and cyanoalkyl groups having from
20 3 to 6 carbon atoms, e.g. cyanoethyl groups or cyanobutyl groups. Examples of
amine-substituted and aromatic substituted {triazines comprise 2,4-diamino-6-
{o,m,p)chlorophenyltriazine, = 2-amino-4-chloro-6-phenyltriazine,  2-amino-4,6-
diphenyltriazine, 2,4-diamino-6-naphthyltriazine, 2,4-diamino-6-fluorenyliriazine,
2.4-diamino-6-(o,m,p)alkylphenyltriazines, where the methyl radical is preferred as
25 substituent,  2,4-diamino-6-(o,m,p)methoxyphenyltriazine and 2,4-diamino-6-
(o,m,p)carboxyphenyltriazines,  N-phenylmelamine,  N,N’-diphenylmelamine,
particular preference being given to benzoguanamine, i.e. 2,4- diamino-6-phenyl-
sym-triazine, 2,4-diamino-6-benzyloxy-sym-triazine. According to the prior art,
particularly preferred compounds of this type are those which comprise at least two
30 radicals Ry, Ry or R3 which are composed of (un)substituted amino groups, and/or in
which the aromatic radical Rj, R;, or R; is composed of at least one phenyl ring.

Benzoguanamine is very particularly preferred.

(bb) Specific  nitrogen-containing polymeric = compounds: polyethyleneimines,



am ne-substituted and aromatic substituted triazines conprise 2,4-di am no- 6-
(o, m p)chl orophenyl triazi ne, 2-am no-4-chloro-6-phenyltriazine, 2-am no-4, 6-
di pheny! tgrgagofes0/%h4- di am no- 6- napht hyl tri azi ne,

2, 4-di am no-6-fluorenyltriazine, 2,4-dijam no-6-(0o, mp)alkylphenyltriazines,
where the nethyl radical is preferred as 25 substituent,
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In the formula above, the alkylene groups R; and R, comprise an unbranched or
branched C;-Cjp-alkylene group, such as methylene, ethylene, propylene,
25 isopropylene, butylene, and isobutylene. Arylene groups R and R, comprise Cs-Cio-
arylene groups, such as phenylene or naphthylene. Aralkylene groups R; and R,
comprise groups in which an alkylene group has been bonded to an arylene group.
Preferred groups R; and R, are alkylene groups (e.g. C;-Cs-alkylene groups), in
particular C,-Cs-alkylene groups, such as ethylene and others. The groups R; and R,
30 may moreover have other substituents, such as C;-Cg-alkyl groups, e.g. methyl, a
phenyl group, amino group, or an N-substituted amino group. Specific examples of
these spiro compounds are 3,9-bis[(3,5-diamino-2,4,6-triazaphenyl)-C;-Ce-alkyl]-
2.4,8,10-tetraoxaspiro[5.5]undecane, e.g. 3,9-bis[2-(3,5-diamino-2,4,6-



H2ZN NH2 -< DZ~ N OO N H2N NH2 In the formul a above, the al kyl ene groups
Ri and R2 conprise an unbranched or branched Cl-Clo-al kyl ene group, such as
met hyl enepr Bhdavd260en Propyl ene, 25 isopropyl ene, butyl ene, and isobutylene.
Aryl ene groups RI and R2 conprise C6-Clfp aryl ene groups, such as phenyl ene
or napht hyl ene. Aral kyl ene groups Rl and R2 conprise groups in which an

o ene UL D RRALIRE (A AR, 0 S auPEs on
Ci - C3- al kyl enebl@gdaésdlammﬂﬁéé t@ﬂtﬁgnhemé)rmthwlbﬂﬂe& kO-teTltaexgipuuﬁsﬂthwmb R2 30
may noreover haygrgt hgﬁanﬁﬁilﬁﬁt)' t 9 @08;§[2- @%C&Iaﬁﬁloq 4@6&1@%@1‘1&}% SURShy l‘éthg}]

met hyl, a phen roup, or _an am no rou1

Speci fic exanp %§ 1@1"‘“@%@%“&%5?‘6@6‘&%0%»3&%3[én(évs diamino-2,4,6-triazaphényl)
3, 9- biss[ (3, 5- ddlﬁh@ih?ﬁn&hﬂl]-@ 48 uazaf&agﬁgpﬁrbfﬂ]uﬁ’&ecaﬁé<y3,b-bls[3 3,5-diamino-2,4, 6-

(2)030852258/6 tS(r: Oé%% yﬁ 2’25‘% ﬁ?’ ane’ﬂl/?fggzmgt%aﬁ’fflsblé?[&a%% ;‘3?‘?@0?2&“@] utr ecane

(CTU guanani nejis[3333-diamino-2.4,6-triazaphenyl)-2,2-dimethylpropyl]-2,4,8,10-
2 L;Lé' ( ? CI?/[I'?JI qgt‘r%%a?pﬁ%[? 3 Jnd@gaig hﬁﬁ%l‘l& 'ﬂ:}aetgﬂ}%]coglpéur?dslgreke%ﬁc%%( gi%@hlf £ 5 5] und
3, 9- bi s[ 2- (3, Hﬁlﬂ(?aﬁndMHIBOﬁl;‘B‘S-ﬁmaza]zhﬂ@biBrﬂ}"lla)ghiz- meathy | yenghefl-chain-C,-Cs-alkyl]-

2,4, 80l0-tetr ol ]
3o glll)s[ 1 (3 aP%@ P tE@i&a%]ﬂ‘lﬂSlg 'E!@cane e? CTU guanamme CMTU guanamine, 3,9

6-triazaphen
di met hyl met hyI 1s[§ (215 ligminoat, ﬂé&ké@a@)@%ﬂ 15]41%@&3}@3’1] -2,4,8,10-
3, 9-bi s[3-(3, ﬁeﬂacﬁ(ﬁkﬁlﬁb{g Sturecdne] @FERN@Mhihe is particularly preferred.
1, 1-di met hyl propyl]-2, 4, 8, 10-t et raoxaspi ro[ 5. 5] undecane, and 3, 9-
bi s[ 3- (3, 5-di am no- 2, 4, 6 triazaphenyl)-2, 2-di net hyl propyl ]-2, 4, 8, 10-

t et r aoxagddy o[&nﬁjwmﬂ@;andl afoenfy, trher Smimino caciﬂmo]ﬁxmplespoﬁbnam'noacids agg ven
to 3, bi s[ ( - | p I h ch in-C
PR o 7 iR atbol e REAPASEY dr SHH et DRRIERSANR " o
guanami ne, 3, gleucme norleucme isoleucine, phenylalanine, tyrosine, dnodotyrosme surinamine,

bi s[ 3- (3, 5-di alH}eBBmg &rlﬁetﬁrbﬁﬁ@@l @ roilméL tﬂ'pfﬂiﬁlﬁﬁ(lrﬁétﬁ%de 3ys4me g%@me

t etraoxaspiro[ 5. 5] undecane. ne is particularly prefe d.” (dd)
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are 15 mnoarﬁl@lﬂfﬁﬁﬂﬂ@tﬁéd@@dﬂlﬂcca@@d dsich deC:ﬁTSpéﬁlcghM@' R}talﬂllcaﬁﬁldleaspﬁﬁﬂgid&e
| eyci ne, norl.eu |soleu0|ne the I.0Si ne,
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trypt ophan, netiimmomaocalstylioeacidsy stieh e, lysine, hydroxylysme arginine, histidine.

Examples of (-, y- or 8-amino acids are B-alanine, B-aminobutanoic acid,
hexahydroquinomeronic acid, y-aminobutanoic acid, 8-amino-n-valeric acid. The
amino acids may be present in D-, L-, or DL-form. The amino acids also comprise
25 derivatives in which a carboxy group is present in the form of a metal salt, e.g. in the
form of an alkali metal salt or alkaline earth metal salt, or in the form of amide,
hydrazide, or ester, such as methyl ester or ethyl ester. The amino acids may also be
present supported on a porous material, for example on silica gel, aluminum oxide,
titanium oxide, zirconium oxide, sepiolite, smectite, palygorscite, imogolite, zeolite,
30 or activated charcoal. The amino acids may alse form an inclusion compound or a

clathrate with a host, for example with a-, B-, y- or §-cyclodextrin.

(e¢) Compounds having one or two hydrazide groups, in particular having two hydrazide
groups, e.g. polymeric dihydrazide compounds, such as polyacrylic hydrazide, or
35 oxalic dihydrazide, malonic dihydrazide, adipic dihydrazide, succinic dihydrazide,
glutaric dihydrazide, pimelic dihydrazide, suberic dihydrazide, azelaic dihydrazide,

sebacic dihydrazide, terephthalic dihydrazide, isophthalic dihydrazide.



citrulline, a-am nobutanoic acid, hexahydropicolinic acid, teanine,

nonoam nodi car boxyl i ¢ acids, such as aspartic acid, glutam c acid,

aspar agi ng@s oogdds@kstsam ne, hexahydrodi pi colinic acid, hexahydroquinolinic
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gel, alum num oxide, titanium oxide, zirconium oxi de sepiolite, snectite,
pal ygorscite, inogolite, zeolite, 30 or activated charcoal. The am no aci ds
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conposi t i @ampteri, desr A@pe, of fdrhsamplep®Uh ds 8qun(, akachnchso dorrined ke VDA
Corrpound5275. Reference may be made to the statements above with respect to further preferred
specifications for the zeolitic material, e.g. content of zeolitic material, based on the weight
of the polyoxymethylene, and/or size of the primary crystals, and/or of the molar Si:Al ratio,
20  and/or of the content of zeolitic material in the H form, and the various combinations of

these parameters.

One particularly preferred embodiment of the present invention also provides a molding
composition, comprising from 10 to 99.999% by weight of at least one polyoxymethylene as
25  component (Al) and from 0.001 to 10% by weight, based on the weight of component (A1)
present in the molding composition, of at least one zeolitic material whose pore diameter is
in the range from 0.3 to 0.5 nm, determined to DIN 66134 and DIN 66135, where the size of
the particles of the zeolitic material is in the range from 3 to 7 pm, determined to ISO
13320, where the molding composition comprises none of the compounds of (cc), further
30  preference being given to a formaldehyde emission of at most 8 ppm, more preferably at
most 7 ppm for this molding composition, more preferably at most 6 ppm, and particularly
preferably at most 5 ppm, for example 2, 3, 4, or 5 ppm, or for example 6, 7, or 8 ppm, in
each casc determined to VDA 275. Reference may be made to the statements above with
respect to further preferred specifications for the zeolitic material, e.g. content of zeolitic
35 material, based on the weight of the polyoxymethylene, and/or size of the primary crystals,



of (bb) and none of the conpounds of (cc) and none of the conpounds of (dd)
and none of the conpounds of (ee) and none of the conpounds of (ff),

further prel@hanssschei ng given to a formal dehyde em ssion of at nost 8 ppm
preferably at nost 7 ppmfor this noldigyg 15 conposition, nore preferably at
nost 6 ppm and particularly preferably at nost 5 ppm for exanple 2, 3, 4,
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conbi nations o ese paraneters. resent_‘invention t

provi des bserrruad that dhependites dpscriled candpised apevlilizers i msior g Gap|bgiused as
conposi t ifehnAGEAYHE SREveRQersPIAItEANHP Bildr FoR1dshyde sehvdn@ast cantherdfbreazd ne
ring...The re@enli_l Lnventi onlcﬁ{l\ﬂer efore, al so provides a nol ding conposition
descrPbe P HAEY W the JYEREvE BE HMRPSEYrosi ti on conprises no organic

conmpound havi ng nonodi sperse 10 nol ar mass distribution conprising at |east
one. P! TR0 O6 R AN O Alich SAIL AL BroVRES IARE 2B MRl s o
preferabl'y at ['&ast "one ({)rlmary amno group.
constituent of a molding composition comprising at least one polyoxymethylene for
reduction of the formaldehyde emission of the molding composition. The present invention
25  therefore also provides a process for reduction of the formaldehyde emission of a molding
composition comprising at least one polyoxymethylene via use of at least one zeolitic

material as a constituent of the molding composition.

In principle, this use comprises any content of polyoxymethylene and of zeolitic material in
30  the molding composition. There are also in principle no restrictions relating to this inventive
use concerning the nature and the specifications of the zeolitic material, as long as at least

some of the zeolitic material is capable of adsorptive binding of formaldehyde.

Examples of suitable zeolitic materials for the inventive use are zeolites of the following
35  constitutions a) and b):

a) Qx+YAlxMYs i04 'ZHQ_O



The present invention also provides a nol ding conposition described above,
where the nolding conposition conprises, other than at | east one pol yam de,
nNo or ganigg sesgRasyxl, 15 having pol ydi sperse nol ar mass distribution
conprising at |east one am no group. Asygi scussed in detail above, for the
pur poses of the present invention it has surprisingly been found that the
zeol ites described and used as stabilizers in the prior art can be used as

f or mal dehyde s <’\y%ngers. Addi ti on of other fornal dehyde scavengers can
therefore be 20 omtted in the inventive nolding conpositions. Another

aspect of the pLegpN~ IMvef Qfy, ¢ %Fgﬁﬁ%?e nga’dsgc?éfﬁ%eor‘iﬁ&e%h&s% Litic
material as a constityent, of ,a fol di,ng conposition conprising at Teast one
pol yoxynet hyl & For. Br edtict Ton of: £he Fdinalol eryigbire AomBPsSA obtwe hemetd di ng
conposi tion. TrehdRe gs@nt i nvention 25 therefore al so provides a process for
reduction of the fﬁrna1dehyde em ssion of a nolding conposition conprising
at | east one F%B'Qﬂ@?%ylene via use of at |east one zeolitic material as
a constituent Y& xMés5nol di ng conposition. In principle, this use conprises
any content of polyoxymnethylene and of zeolitic material in 30 the nolding
conposition. There are also in principle no restrictions relating to this

i nventiver use concerning the nature and the specifications of the zeolitic
mat enpal , as long as at |east sone of the zeolitic material is capable of
adsorptive binding of fornmal dehyde. Exanples of suitable zeolitic materials
for the iBvent@xAxNeEOazEPe0l ites of the following 35 constitutions a) and
b): a) XX+yAl xMySi O4zH20 |1 PF 0000056250/ Sch -25- where Q = Na+, K+, Li+,
Cs+, NH4+, or % m xture conposed of two or nore of these ions; M= Fe3+, B3+
Gas+ Ti 4+ V4+ , or Ged+, or a mxture conposed of two or nore 5 of
these ions; X =0-1.0, and Y = 0-0.05 or 10 b) QXALXMYPO4zH20O where 15 Q

i: Or’:lgﬁS K% Li +’Q %&iﬂ R‘F, L%s‘t &VNﬁ4*{n012< z; Hllix ur%%o %%(sae oq tWE)VOV(% Ir?gre g}a{hgse%%ng;hese
’ M= Fe3+, B3+, Lit, Bez+, Mg2+, Ti4+, V¥, Zn®¥, Mn?*, Co™, or Si4+, or a mixture
composed of two or more of these ions;
X =0.9-1.0, and
Y =0-0.10.
20
In the two structures of a) and b), z is the number of molecules of water of crystallization,
where z can be 0, and where X and Y cannot simultaneously be 0. The selection here of X
and Y is such as to obtain equalized electrovalency.

25  For the purposes of the inventive use, examples of zeolitic materials are zeolites of type A,
type X, type Y, type T, sodalites, mordenites, analzites, clinoptilolites, chabazites, and/or
erionites, where these are suitable for adsorption of formaldehyde. Examples of structural
types are zeolites allocated by X-ray diffraction to the following types: ABW, ACO, AEL,
AEL, AEN, AET, AFG, AFI, AFN, AFO, AFR, AFS, AFT, AFX, AFY, AHT, ANA, APC,

30  APD, AST, ASV, ATN, ATO, ATS, ATT, ATV, AWO, AWW, BCT, BEA, BEC, BIK,
BOG, BPH, BRE, CAN, CAS, CDO, CFI, CGF, CGS, CHA, CHI, CLO, CON, CZP, DAC,
DDR, DFO, DFT, DOH, DON, EAB, EDIL, EMT, EPL, ERIL ESV, ETR, EUO, FAU, FER,
FRA, GIS, GIU, GME, GON, GOO, HEU, IFR, ISV, ITE, ITH, ITW, IWR, IWW, JBW,
KFI, LAU, LEV, LIO, LOS, LOV, L.TA, LTL, LTN, MAR, MAZ, MEI, MEL, MEP, MER,

35 MFIL, MFS, MON, MOR, MSO, MTF, MTN, MTT, MTW, MWW, NAB, NAT, NES,
NON, NPO, OBW, OFF, OS5I, OSO, PAR, PAU, PHI, PON, RHO, RON, RRO, RSN, RTE,
RTH, RUT, RWR, RWY, SAQ, SAS, SAT, SAV, SBE, SBS, SBT, SFE, SFF, SFG, SFH,



M = Fe3+ B3+ Li+, Bee+, Mt+, Tid+ VA4+ ZnZ+, NMhZ+, Coe+, or Si4+, or a

m xture conposed of two or nore of these ions; X =0.9-1.0, and Y =
0-0.10. 3 obddosdAsydpo structures of a) and b), z is the nunber of nolecul es
of water of crystallization, where z cgn be 0, and where X and Y cannot
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661 e prese t mventlon therefore also provides a process described above for

reduction of the formaldehyde emission of a molding composition comprising at least one

polyoxymethylene via use of at least one zeolitic material as a constituent of the molding

composition, where the pore diameter of the zeolitic material is in the range from 0.3 to 0.5

nm, determined to DIN 66134 and DIN 66135.

25

Other zeolitic materials preferred for the inventive use are those whose particle size,

determined by way of ISO 13320, is in the range from 3.0 to 7.0 um, more preferably in the

range from 3.1 to 6.9 pm, more preferably in the range from 3.2 to 6.8 pm, more preferably

in the range from 3.3 to 6.7 pm, more preferably in the range from 3.4 to 6.6 um, more

30  preferably in the range from 3.5 to 6.5 um, more preferably in the range from 3.6 to 6.4 pm,
more preferably in the range from 3.7 to 6.3 um, more preferably in the range from 3.8 to
6.2 um, more preferably in the range from 3.9 to 6.1 um, and particularly preferably in the

range from 4.0 to 6.0 pm.

35 In the present invention, and also in the use described above, the size of the particles of the
zeolitic material is therefore in the range from 3 to 7 pm, determined to ISO 13320. The
present invention therefore also provides a process as described above for reduction of the



0.35 to 0.45 nm Exanples of particularly preferred pore dianeters are 0.36
nm or 0.37 nm 15 or 0.38 mm, or 0.39 nm or 0.40 nm or 0.41 nm or 0.42
nm or O.¢3oie2s0s. 44 nmm, in each case determined to DIN 66134 and DI N
66135. In the present invention and alsgyrin the use described above, the
pore dianeter of the zeolitic material is therefore in the range fromO.3

to 0.5 n | N-6613 Dl N 20. 66135. The prese I nvention
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Particular preference is given to the inventive use with respect to molding compositions
comprising polyoxymethylene which comprise no compound of (aa) and no compound of
(bb) and no compound of (cc) and no compound of (dd) and no compound of (ee) and no
compound of (ff), in particular no compound of (cc), more preferably no spiro compound

25  comprising at least one {riazine ring, and/or no organic compound having monodisperse
molar mass distribution comprising at least one primary amino group and/or at least one
secondary amino group, preferably at least one primary amino group, and/or which
comprise, other than at least one polyamide, no organic compound having polydisperse
molar mass distribution comprising at least one amino group.

30
Further preference is given here to the inventive use with respect to molding compositions
comprising polyoxymethylene, where the amount of the zeolitic material present in the
molding compositions is in the range from 0.002 to 9% by weight, more preferably in the
range from 0.003 to 8% by weight, more preferably in the range from 0.004 to 7% by

35  weight, more preferably in the range from 0.005 to 6% by weight, more preferably in the
range from 0.006 to 5% by weight, more preferably in the range from 0.007 to 4% by
weight, more preferably in the range from 0.008 to 3% by weight, more preferably in the



In the present invention, and also in the use described above, the

for mal dehyde em ssion of the nolding conposition is therefore reduced to a
val ue of @tyohfasdesdisdapm preferably of at nost 7 ppm determ ned by way of
VDA 275. The present invention thereforgal so provides 15 a process

descri bed above for reduction of the fornal dehyde em ssion of a nolding
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more prefgL; |dfth@mbtl§n%§ff%§)sitfo%m 0.01 to 1% by weight, nore preferably in
the range fromO0.02 to 9% by weight, nore preferably in the range from

0.03 to 0.8% by weight, nore preferably in the range fromO0.04 to 0.7% by
wei ght, TRy R0l dﬁﬁ}ﬁisﬁmh@ of e préseaEinfédivh Gaf dnqarf&e GivodaMitionitg e zcalfc

I 0,
"o et dnebnddeeqiisedabare wiaste BoSpors RNAETRAGHE. P it oS HaEHD! di ng
conposi t lpra&rabT)hﬁ'oﬁrTﬂﬁnﬁo 84.99%eby weight, more preferably from 1 to 89.99% by weight,
more preferably from 1 to 80% by weight, more preferably from 1 to 70% by weight, more
preferably from 1 to 60% by weight, more preferably from 1 to 50% by weight, and
particularly preferably from 1 to 40% by weight, based on the weight of the molding

25  composition, of other components,

Examples of these additives may be stabilizers, fillers, dyes, and other substances
conventionally used in polyoxymethylene molding compositions.

30  According to one preferred embodiment of the present invention, the molding compositions
also comprise at least one stabilizer as component (D1). For the purposes of the present
invention, stabilizers are compounds which can inhibit, or reduce the level of, oxidation or
photooxidation of the at least one polyoxymethylene, and/or of at least one other component
susceptible to oxidation or photooxidation.

35
For the purposes of the present invention, examples of stabilizers whose use is particularly
preferred are sterically hindered phenols. Suitable sterically hindered phenols here are in
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t he purposes of the present inventiorn, abilizers are conpounds which can
inhibit, or reduce the level of, oxidation or photooxidation of the at

| east one pol yoxynet hyl ene, and/or Bf at |east one ot her conmponent
susceptible to oxi dation or photooxidation. 35 For the purposes of the
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the pol nyy ﬁgl 3616I é]q’eAn ex Ovlvhslcl?lenay be mentioned is 2,6-di-tert-butyl-p-cresol.

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

Particularly preferred compounds of this class are compounds of the formula

R,

HO C—S—C—O“R—O—

25
where R4, Rs, Ry, and Rg, independently of one another, may be alkyl groups having 1, 2, 3,
4,5, 6, 7, or 8 carbon atoms, which may, if appropriate, have suitable substitution. At least
one of these groups R4, Rs, Ry, and Ry is a bulky group, e.g. preferably an isopropyl group, a
tert-butyl group, a phenyl group, or an unreactive group of comparable size. Ry is preferably



t he correspondi ng rings have bonding by way of, for exanple, a hydrocarbon
group or by way of a hydrocarbon group conprising a sulfur atom Exanples
of conpoundsodieieéabl y used for the purposes of the present invention are
those 10 of the structure Rz HO R3 Rfgwhere R and R2 are identical or
different fromone another, where Rl and R2 are an al kyl group, a

substitute V. up 4 Qf a.su her.e i s ,an

al kyl grou(fg)ll,vglalerlﬁ ai@gatl Pﬂfhcta u{lavdn % ’kyl 3r d6pr7r g’n ﬁrﬁggi?ﬂ)éjr%oﬁ?)ms oarnda{nay also
subst i t uthede & bondg isuthe m@iradliai.zer s (anti oxi dants) of the type menti oned
are described by way of exanple |n DE 27 02 661 Al or US 4,360,617. An
exanpl e which may be nentioned is 6-di-tert-butyl -p- cresol Anot her group
of pref erlf@dhg P@PP%“&I qfythe, PFF&@F‘e‘BV%W@Ho?@nWﬂ% particylghy uefered as eempenent
benzegecq;h@hyhnﬁeagkﬁﬁn kthugdddet | cul ar substituted benzenepropi oni c acids.
Particularly preferred conpounds of this class are conmpounds of the fornula
R4 R OOIIl Il_,OH H -Hz -COR6 OCHz -HR5 R8 25 where R4, R5, R7,

and RS, mdepend% tly of one another, may be alk groups havimg 1, 2, 3,
4, 5, 6, 7, or 8 carbyn atorrs,ﬁ/\/mch may, if ap prlate - eswtable
substituti 0”-H6 ' ane-f g @ 2 a bul ky
group, e.g. preferahb ang $hpropyl upi ertRl-% , a phenyl
group, or an unregttive group of conparabFe si ze S pre ey ably PF

0000056250/ Sch -BY- a divalent aliphatic radical having 1, 2,R3, 4, 5, 6, 7,
8, 9, or 10 carbon atons, and may also have C-O bonds in the mai n chai n.
For the purposes of the present invention, conpounds particularly preferred

as conpongiidre Rp=) tehiamyltdg K;of Rewin@hyi! dndedrure: R4 O O _
10
R, R

HO C—C—C—0 (-c-c——0-C—c—¢ OH

where Ry = R5 = Ry = Rg = tert-butyl.
15  Other examples of sterically hindered phenols are:

2,2’-methylenebis(4-methyl-6-tert-butylphenol), 1,6-hexanediol bisf[3-(3,5-di-tert-butyt-4-
hydroxyphenyl)propionate], pentaerythrityl tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate], distearyl 3,5-di-tert-butyl-4-hydroxybenzylphosphonate, 2,6,7-
20 trioxa-1-phosphabicyclo[2.2.2.]oct-4-ylmethyl 3,5-di-tert-butyl-4-hydroxyhydrocinnamate,
3,5-di-tert-butyl-4-hydroxyphenyl 3,5-di-tert-butyl-4-hydroxyhydrocinnamate, 3,5-di-tert-
butylbutylphenyl)-5-chlorobenzotriazole, 2,6-di-tert-butyl-4-hydroxymethylphenol, 1,3,5-
trimethyl-2,4,6-tris(3,5-di-tert-butyl-4-hydroxybenzyl)benzene,  4,4’-methylenebis(2,6-di-
tert-butylphenol), 3,5-di-tert-butyl-4-hydroxybenzyldimethylamine, and N,N’-
25  hexamethylenebis-3,5-di-tert-butyl-4-hydroxyhydrocinnamide.

For the purposes of the present invention, particular preference is given to 2,2°-
methylenebis(4-methyl-6-tert-butylphenol),  1,6-hexanediol  bis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate, pentaerythrityl tetrakis[3-(3,5-di-tert-butyl-4-
30  hydroxyphenyl)propionate], and triethylene glycol bis[3-(3-tert-butyl-5-methyl-4-



11 HOHHCGOHHOCHHOH2 22222z R RB where R4 = R7 =
tert-butyl and R5 = R8 = nethyl, and/or 10 R4 R~ OO _ 11 Il HO

H C C Otlgrlhiifode2$7enOH H2 z z z z z RS R8 where R4 = R5 = R7 = R8 =
tert-butyl. 15 Qther exanples of stericglly hindered phenols are:

2,2' -met hyl enebi s(4-nmet hyl -6-tert-butyl phenol), 1, 6-hexanedi ol
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hexanet hyl enebi s- 3, 5-di -tert-butyl - 4- hydroxyhydroci nnam de. For the purposes
of the pridsemounhprefrabdy usgshef the stahilizpisewbichateused indivishalipopinthe form of
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triethyl engn gl0§eo0.606 BY Srelght, tbasédthd:hvﬁ cdse OB tHyeightRIT CORPRAGRZAD).Sch - 31 -
hydr oxy) phenyl ] propi onate. According to the invention, it is |Iikew se

preferable to use sterically hindered phenols having not nore than one
sterical ITyleHhvmmimcthgeﬁmqn alsn prbeidesr & lmmamimgidohqmsiﬁbn hiesaipdabote wieee ik

phenqki c e r be
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of a sterically hindered phenol of the structure

HO C—C— —C—C OH
H H -

20
and in particular of a sterically hindered phenol selected from the group consisting of 2,2’-
methylenebis(4-methyl-6-tert-butylphenyl), 1,6-hexanediol bis(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate, pentaerythrityl tetrakis[3-(3,5-di-tert-butyl-4-
hydroxyphenyl)propionate], and triethylene glycol  bis[3-(3-tert-butyl-5-methyl-4-
25  hydroxy)phenyl]propionate, and a mixture composed of two, three, or four of these

compounds, as component (D1).

The ratio by weight of component (D1) to zeolitic material in the molding composition is
preferably in the range from 20:1 to 1:10, more preferably from 10:1 to 1:5, and particularly
30  preferably from 7:1 to 1:2.

The present invention therefore also provides a molding composition described above,
where component (D1) is a sterically hindered phenol and the ratio by weight of (D1) to



especially on aging for prolonged periods in diffuse Iight. The anount
preferably used of the stabilizers, which are used individually or in the
form of pkQoddhacbites conposed of two or nore nutually differing conpounds,

is preferably fromO0.005 to 2% by weigt, nore preferably fromO0.01 to 1.0%
by weight, and particularly preferabl y fromO0.05 to 0.6% by wei ght, based
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zeolitic is in the range from?7:1 to 1:2. By way of exanple,
particul ar preference is given here to a range of from4:1 to 1:2. 5

Accorlg' ”%Jaﬁlgi’éém hedr PrefgfbRd e@&?&ﬁﬁ?é of afhe é@?gér}]}agt ‘Eliffé]{e'a?e”armdhe

nol di'hg osi tions al so conpr east one p s Conponent
(D2), if rebfpewpnethylengspbacamide, polyhexamethylenedodecanediamide, poly-l -

aminoundecanamide, and bis(p-aminocyclohexyl)methanedodecanediamide, or the products
obtained via ring-opening of lactams, for example, or polylaurolactam. QOther suitable
polyamides are those based on terephthalic or isophthalic acid as acid component and/or
20  trimethylhexamethylenediamine or bis(p-aminocyclohexyl)propane as diamine components,
and also polyamide parent resins prepared via copolymerization of two or more of the

abovementioned polymers or their components.

Particularly suitable polyamides which may be mentioned are copolyamides based on

25  caprolactam, hexamethylenediamine, p,p’-diaminodicyclohexylmethane, and adipic acid.
Examples of these are the products marketed with the name Ultramid® 1 C, Ultramid® C
31, Ultramid® C 31 01, and Ultramid® C 33, from BASF Aktiengesellschaft.

Other suitable polyamides are marketed with the name Elvamide® by DuPont.

30
The preparation of these polyamides is likewise described in the abovementioned
publication. The ratio of terminal amino groups to terminal acid groups can be controlled

via variation in the molar ratio of the starting compounds.

35  The amount preferably used of the polyamides, which may be used individually or in the
form of mixtures composed of two or more mutually different compounds, is preferably
from 0.001 to 2% by weight, more preferably from 0.005 to 1.2% by weight, and



addition to conponent (D). Exanples of polyanm des suitable according to the
invention are semcrystalline or 10 anorphous resins, such as those

descri bedyggogeaeypsppedi a of Pol yner Science and Engineering, Vol. 11, John
Wley & Sons, Inc., 1988, pp. 315-489..3Fe nelting point of the polyam des
used according to the invention is preferably bel ow 225C, nore preferably
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According to another preferred embodiment of the present invention, the molding

compositions also comprise at least one alkaline earth metal silicate and/or one alkaline
earth metal glycerophosphate as component (D3), if appropriate in addition to component
{D1) and/or component (D2).
25
The inventive molding compositions preferably comprise an amount in the range from 0.002
to 2.0% by weight, more preferably from 0.005 to 0.5% by weight, and particularly
preferably from 0.01 to 0.3% by weight, of the at least one alkaline earth metal silicate
and/or one alkaline earth metal glycerophosphate, based in each case on the weight of
30  component (A1),

For the purposes of the present invention, particular preference is given to use of calcium

silicates, calcium  glycerophosphates, magnesium  silicates, and magnesium

glycerophosphates. Magnesium silicates and magnesium glycerophosphates are particularly
35  preferred.

Preference is generally given to alkaline earth metal silicates of the following structure:



is preferably in the range from1:1 to 1:25, nore preferably in the range
froml1l:1 to 1:15, 10 and in particular in the range from11l:1 to 1:5. In
sone i nstpaRe@sss2tdaeydi spersibility of the pol yam des used can be inproved
via conconmtant use of a pol ycondensatg conposed of

2, 2-di (4- hydroxyphenyl ) propane (bi sphenol A) and epichl orohydrin. 15 These
condensat,es~¢ 0 of epi chl orohydrin and bi sphenol A are commercially
avai | abl eﬁe xgggzlﬁ?a’g%s of the polycondensates are Phenoxy(r) (Union Carbide
Corporation) or Epikote(r) (Shell). The nol ecul ar wei ght of the

pol ycondgpgat es may vary within wide limts; in principle, any of the types
avail able comercially is suitable. 20 According to another preferred

enbodi ment of the present invention, the nolding conpositions also conprise
at |east mpe alkaldiRgirRagdrih fRtadl pRidratttcalcantl/ a0 @AgheRluka! dndein patitiamet al
gl ycer ophosphate as conmponent (D3), if appropriate in addition to conmponent
(D) and/or cdMESHR8RE: (D2). 25 The inventive nol ding conpositions preferably
conpri se xan armantmber fréra 1rdbtogd, prederalily @fozn 18ao B, &8b by wei ght, nore
preferably fr 9 i i rky. spreferably from
0.01 to dy 3% ggag%?l g%rtér Q%t% t?’é%gg?d@e%g’ plée?%g%]gekyaltli %(Lag ’ ga#w 7rr%‘?§al silicate
and/ or one al kaline earth netal glycerophosphate, based in each case on the
wei g of ¥ L j.on,
R e R T S g R S bl s

gl ycer ophosphat es, magnesi um silicates, and magnesi um gl ycerophosphates.
Magnesi urtaidibinGaicate At ABGNRan didagd, yepeapbRsphates are particularly 35
preferred. Preference is generally given to alkaline earth nmetal silicates
of the follow ng structure: PF 0000056250/ Sch -34- McOxSi 2nH20 where 5 Me
i s an al kahientofd2a® hnddigl, reqpeetivelyldtom dab 82Urhyaweighy gprefeiabiy frand to 30%
parti,gul ar. I Xl of . to 10, preferably from1l1l.4 to
6, ar%g nﬁygw%@lﬁ%%g?ﬂ%r}%glgﬁ?r%ﬂé@%&Aelég{g}eljgpg 0, preferably 0, 1, 2, 3, 4,

5, 6, 7, rafiogf SiO;to CaO and SiO, to MgO, respectively (mol/mol) : from 1.4 to 10, preferably

from 1.4 to 6 and in particular from 1.4 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 pm, preferably less than 50 pm.

20

Calcium glycerophosphates and magnesium glycerophosphates, respectively:

content of CaO and MgQO, respectively: above 70% by weight, preferably above 80% by
weight,
25  residue on ignition: from 45 to 65% by weight,
melting point: above 300°C and
average particle size: less than 100 pum, preferably less than 50 pm.

The present invention therefore also provides a molding composition described above
30  comprising from 0.002 to 2% by weight, based on the weight of component (A1), of at least
one alkaline earth metal silicate and/or one alkaline earth metal glycerophosphate as

component (D3), if appropriate in addition to component (ID1) and/or (D2).

This percent by weight stated is based on the total of the weights of all of the alkaline earth
35  metal silicates and alkaline earth metal glycerophosphates used.

According to another preferred embodiment of the present invention, the molding



10 The particularly preferred silicates and gl ycerophosphates may be
characterized as follows: Calciumsilicate and magnesi um sili cate,

respecti viglogaoosed:€pt of CaO and MyO, respectively: from4 to 32% by wei ght,
preferably from8 to 30% 15 by wei ght-gagnd in particular from12 to 25% by
wei ght, ratio of Si Q2 to CaO and Si to Mo, respectively (rmol/mol) : from

1.4 to 10 ref.era om1l.4t ngh 4\ N. artlcu to 4 ul
densi ty: RBRFERE B golp il s cotpae BNy i PEe A oe oot
aver age (@dbaﬁ@bleccsﬂtmenﬂ(&%antﬂiancmngm(mﬂef erably less than 50 gm 20

Cal ci um gl ycer ophosphat es and magnesi um gl ycer ophosphat es, respectively:
content of CaO and MO, respectively: above 70% by wei ght, preferably above
80% by wei ghtat least oagieaigh obkinagls Vidoisactionoph atslead @mosalyratedi ghensatupied | ng
lom nt tshabogg 309 Eataﬁ@r@a;@htageldnmmgq}@naow4o ha@@?hm &Qﬁ)ameawoﬂé Pg &bl Y

ess an m resen ve n e.a oV a nol di ng
conposi ti on d%Wﬂb@Eﬂ a%tg@e@ahﬁﬁtlglaﬁaﬁ@lﬂ)& 49‘9@’%’9 #ht ,  based

on t he wei ght anﬂ/ocorrponent (Al'), of at |east one aI kaI ine earth netal

silicate and/qf lé)agf oﬁlé 5@1 (%f dgl%tgﬁ%lg ‘H? H‘(?alctlgljl ¥)f %[ %%s"toglpe ?athgra%azci a?encf

(D3), if appropria i s per cent
by wei ght st atadighatis mb@@hgmcrcdhl@avultg ﬁbmolfﬂ toH) eveberh atomsfwigh Hn@fnlmdlmvmgal i ne

earthg 35 net %oﬁﬁltbggk%oﬁﬁ%nﬁ;l kaline earth netal glycerophosphates used.
According to anot her preferred énbodi ment of the present invention, the

nmol di ng PF 0000895250/ Sch - 35- conpositions also conprise, as conponent

(D4), if -appr cwnéa@t 6né BthefldblairAblet Wa GOARBA OTtat 1649 bn@ AORG! GRRRO MR okdD2)
and/ or corrpone léﬂ‘?scé‘t‘%r | east one ester obtainable via reaction of at |east
a

one saturated ted 5 aliphatic carboxylic acid having from 10 to
40 carbon atons with at |east one polyol or with at |east one saturated

al i pi‘lgt | Gy ﬁl (fgiigl%lble%\ﬂsg 9n eEth%ﬁ?thtglélQmCr%{;&%ﬂ o?tal(.) {@St C{n%gg{uf)z{tec%r l%n%g‘t%%at%ﬁ €

am de “obtal react unsa
al i phat i aliphatisosarboxyligcacid thavingdrémokd %039.0mae mrfdmbiyaﬁr@nslwct B4amdain ne

having Q4P ront 96 €925 20RRR ARIBith aPRAR one polyol or with at least one saturated
aliphatic alcohol having from 2 to 30, more preferably from 2 to 20, more preferably from 2

to 10, and in particular from 2 to 6, for example 2, 3, 4, 5, or 6, carbon atoms.

20
It is preferable to use an amide obtainable via reaction of at least one saturated or
unsaturated aliphatic carboxylic acid having from 12 to 30, more preferably from 14 to 24,
and in particular from 16 to 22, carbon atoms with an amine having from 2 to 10, and in
particular from 2 to 6, for example 2, 3, 4, 5, or 6, carbon atoms.

25
The carboxylic acids used to prepare the esters and/or amides may be mono- or dibasic.
Examples which may be mentioned are pelargonic acid, palmitic acid, lauric acid, margaric
acid, dodecanedioic acid, behenic acid, and, particularly preferably, stearic acid, capric acid,
and also montanic acid (a mixture of fatty acids having from 30 to 40 carbon atoms).

30
The aliphatic alcohols may be mono- to tetrahydric. Examples of alcohols are n—butanol, n—
octanol, stearyl alcohol, ethylene glycol, propylene glycol, neopentyl glycol and
pentaerythritol, and preference is given to glycerol and pentaerythritol.

35 The aliphatic amines may be mono- to fribasic. Examples of these are stearylamine,
ethylenediamine, propylenediamine, hexamethylenediamine and di(6—aminohexyl)amine,

and particular preference is given to ethylenediamine and hexamethylenediamine.



at | east one ether obtainable via reaction of at |east one alcohol with at

| east one ethylene oxide. 15 It is preferable to use an ester obtainable
Vi a reactir@pooefsr@f/scheast one saturated or unsaturated aliphatic carboxylic
acid having from12 to 30, nore preferady from14 to 24, and in particular
from16 to 22, carbon atons with at | east one polyol or with at |east one
saturate | i I i A t r referably from2 to
20, mor o GyrErRPaBlLS. ReRaRE el AP sl s dlveite ARCiABE BHRERY s
exanpl e Zthydenediangne odistgaraier bakycetobnsonppalinitajes  glafral abridawrge,usglyeerobni de
obt ai nablgondbBhdndREndPRnRAEAritbPRBAstQRfe Sat urated or unsaturated aliphatic
carboxylic acid having from 12 to 30, nore preferably from14 to 24, and in
particular from16 to 22, carbon atons with an am ne having from2 to 10,
and i85 [eaid ol possibleo™ Zsd eikiurdsosf axffedit estdrs 3r athidds oPkstBrs wthk@midad ons.
25 The car?gééhic aci ds. %Fed.to ﬁrepare the esters and/or am des may be
nono- or § et gﬂfﬁ S8R 1@ 0may be nmentioned are pel argoni c aci d,
palmtic acid, lauric acid, margaric acid, dodecanedioic acid, behenic
acid, an 1.6l ref §.C i pr i I o]
mont ani CQ%%Q%IE {éilg_tr% %I{I#Oelﬂlgg a? %? ? {yg%lgl?hg%lasﬁlﬁgb@yeosgn@rsé&ﬁ%@}gﬂ g%rh%g% ba n?)ms) .
30 The aldsiskfied avidi Bonet sr pralybasc sathexylicoadids. masfprrblyc fatigxanids, @5 hove dkwohol s
are nobutaneified 'SuilblARBhucts htah Yilat &8RBkrcidly i RREMBIMCRiol GPEPRYS &G

gl ycol, neo enté] glycol and pentaerythritol, and preference is given to
glycerolléﬁﬁﬁhﬁ f4erythritol . 35 The aliphatic anm nes nay be mono- to
tribasic. Exanples of these are stearylam ne, ethylenedi am ne,

propyl enedi am ne, hexane | enedi am ne .and di (p-am nohexyl )am ne, and
o £ cur dreBPed EmeltEATEL féooRe R 5B e e BV I Wkl B et ani ne.
PF 0000056250/ Sch -36- Correspondingly, preferred esters and am des are

gl ycerol distearate, gl T, tFikshearrat e, et hyl enedi am ne di stearat e,
gl ycgr%ol nonopal m tate, %ﬁ}gk@e{?gﬁ%?ﬁﬁgurat e, glycerol nonobehenate and

pentaerythritol tetrastearate. 5 It is also possible to use m xtures of

di ff er entyRsd RMi§ aR kTGS hAing FHodd 6 (D BarBih S8%hs 40 Hk A8 Fntebd? RWerdBai 1 €d
m xing ratio. O her Suitable conpounds are pol yet her polyol s and pol yester

pol yol s Whieg#lfale been esterified with nono- or pol ybasic carboxylic
acids, preferably fatty acids, or have been 10 etherified. Suitable

produgt s e AVALLAD SetOTIPL afliieds 26, SEATPhE MR WisFo, BE AdRf
being obtainable commercially from BASF as Lutensol® AT 50.

The amount of component (D4) present in the inventive molding compositions is preferably
from 0.01 to 5% by weight, more preferably from 0.09 to 2% by weight, and particularly
25  preferably from 0.1 to 0.7% by weight, based on the weight of component (Al).

The % by weight stated here is based on the total weight of esters, amides, and ethers used

as component (D4).

30 The present invention therefore also provides a molding composition described above also
comprising, as component (D4), if appropriate in addition to component (D1) and/or (D2)
and/or (D3), from 0.01 to 5% by weight, based on the weight of component (A1),

- of at least one ester obtainable via reaction of at least one saturated or unsaturated
35 aliphatic carboxylic acid having from 10 to 40 carbon atoms with at least one polyol
or with at least one saturated aliphatic alcohol having from 2 to 40 carbon atoms,
and/or



Henkel KGaA. Preferred ethers derived from al cohol s and et hyl ene oxi de have
the general formula 15 RO (CH2-CHZ-O)1 H where R is an al kyl group having
from6 terdyeaphpapatons and n is an integer greater than or equal to 1.
20 Ris particularly preferably a satusted C16-Cl8 fatty al cohol where n is
50, this alcohol being obtainable commercially from BASF as Lutensol (r) AT

50. Th t t t t t
compos t ons. 1% SIERET Ty ce PPORABIO Ferokon B S E: HEFERLPLPERIENSA f r om
0.09 to 2% by alphagict qar‘a:nd/hpauctdi Iyl frgm Dbtoptleéarbarbhtpnisrith @n drtive Bavitg by

vei ght, based qn, bREWRLGBh affycomponent (Al). The % by weight stated here
is based on the tota w&e@g{‘]t% esters, am des, and ethers used as

conponent (D4)and@g The present invention therefore also provides a nolding

conposi ti.on defeE IReCorRhaNG Hi£ifablé VTNehcNDS 28 %caSOSMROANES o] QA[M])at Iédst one
appropriate in a d| ti o%ato component (D1) and/or (D2) and/or (D3), from

0.01 to 5% by sed on the weight of conponent (Al), of at |east one
est er obt ai nabl e VI a reaction of at | east one saturated or unsat ur at ed 35

al i phatic Y, |th|n 10 .t car at o hat east
one pol ydt C%g(ﬁ%(\nt th a(f a’s%e%%e sacﬁl%% ne‘[dgfallltlg%h@fe e%?allng%lﬁgqn HAS dll“f'%m 2
t o 40 cardoopositionsalso apmipose R GOOONHEBACSAN ap@dprigt imaddidas to ocumpamnde _
obt aiy @ab'(ﬁlgh@d/BF&ﬁﬂﬂo‘ﬂB?sz%n&/S RREABY LAY B BipdiRaAidat ed  allphatl e

car boxylic havi rom10 to 4 at ons ne having from
2 to 20 carbon atons; and/or 5 - of at |east one ether obtainable via

L eact :j on e at ée}g&ﬁat@mef? rﬁ:@ﬂé&ﬁi nstﬂ)ﬁdaﬂ: Qﬁl}[ds@]?&{nrs]@tﬂﬁon efrshyg%[(@}g%vsqaw] or

ccordaln erre e 0 [0) e resen ven 1 ONn
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adg} tion d-;mtaibmmﬁntmﬂ%_t}ﬁmm halml/Mn (mn@rgrré:nma( Eiﬂj/oﬁlem«ay dts\j\bhnb@p&'ﬁént( D3)

an I’ C a es| Sl 11 C ose

cons ot T Ueel st et 1l S SN BRIREREE T M8 e Bpm by

phyl | osi Iflwaide. Ihaspartm@lmlynpcqf_embhdoIuscntadc whoschparbitle sizerig JOAY £126 [fror e wi t h

lanel | ar Iﬂﬁﬁ‘lé mzévﬁl*strigutloﬁ:ﬁs uMalH] H@t&%ﬁﬂé@@laﬁeﬁqﬁ"}’en?alﬁ%ﬁ ahﬁé'ﬁ%gﬁﬁ@%ﬂ(ft?) an
enents. h e

preferablly as trace group may al so n repl ace
sone ext dhprefgrably:

20 <20pum  100% by weight
<10um  99% by weight
<5 pum 85% by weight
<3 pm 60% by weight
<2um  43% by weight
25
Products of this type are commercially available in the form of Micro-Talc L.T. extra
(Norwegian Talc Minerals).

The inventive molding compositions preferably comprise from 0.01 to 5% by weight, more

30  preferably from 0.01 to 4% by weight, more preferably from 0.01 to 3% by weight, and
particularly preferably from 0.02 to 2% by weight, based on the weight of component (A1),
of talc.

The present invention therefore also provides a molding composition described above also

35  comprising from 0.01 to 5% by weight, based on the weight of component (A1), of talc as
component (C), if appropriate in addition to component (D1) and/or (D2) and/or (D3) and/or
(D4).



fluoride. It is particularly preferable to use talc whose particle size is

100% < 20 m The particle size distribution is usually determ ned via

sedi nment qxplog(ghogadagd,gcﬁl s (DIN 6616-1) and is preferably: 20 < 20 m 100% by

wei ght m 99% by weight < 5m 85% 4. weight <3 m60%by weight < 2 m

43% by wei ght 25 Products of this type are cormercially avai lable in the

form of croszTalc |. T, extra an Talc Mn .The |nven ve

o1 a1 ng CATBBEE  Bnansiber SPUREEBS (he HrOH GUTTPD 356 HYEnToRE o

pr ef er ablopnfpositiogs @dmiposel % Hegastveng hithernmrckapngfagentbhy ftﬁntlmm c@m(pbnbmt @B)by

Wl ant  AhgsRRhL SARL The BERAL HIGAL OBk el O hAgagoLn the
I"on ere ore

wei ght of ¢ Fnven

provi des ta lffp }dwﬁf@hééﬂ?féﬂq P@hIYcﬁé@@rOrQ%dOQ@%bya‘l@t @Qmﬁrmlﬂarb’mgfefabbm 0.01
to 5%sby fwahahbi t@ﬁ‘ﬁ@@ 181 welltht WBAsal LorOthe CRBBRN BN cofPbient gAlt) abe 1S further
conponent F | f appgﬁprl ate in adg I 0 0 co nent nd/ or (D2)

and/ or [59‘;3 cafing geenty Nuvlealsig agrigoR 2‘%()?@‘: e.upgd Ff'c%‘ied‘i‘Wg f CaffeRnaEads
enbodi nerltnoaiﬁl ﬂoh@hl@rﬁﬁlﬁﬂﬁ ¢mqﬂélsl Bing irmanh1nmp§m]mctaenﬁdndhrt@mp@aﬂm%héﬁ aNs
conrprlse at ast, one ot her cl eat a urthe onent_.(D5),

o ongs: ad Rt g el REMAN 7 HORR RlpeBS ot POHGREVETS! aurye:
conpri se registered. t3@0 nark of BYShyAkweingere]lsafte preferably from 0. 001 to 0. 8% by
wei ghty, and particularly preferably 5 from0.01 to 0.3% by wei ght, based on
t he wei ght of conponent (Al), of the further  nucleatjng agent. Nucleating
agent s whiherpresept meniicavtharsiiere alse desgrites armeldingragsneaiion idssrived @bovendlsp

pur pose, c%asamai Sfr&ﬁlmm)medoamr@ YRR RALRL orb%owe ZRIMBPEARESoncit EA129f aPOr ON

nitride, SI |ca Hel i ogen Bl thaloc anj n

pi gnent ; e?’%é’ﬂ%t iﬁﬂ‘%‘ gré’%ﬁnto?s nERE gélo‘ié’gﬁa Hé? ggoliticome é‘allprlgsent
i nvent i orapph@hefedﬁed@haﬂ telesaponeas(lH ) and/d (T02)eate$DE) afl/cedadl) hinbor @)ove

al so,conprising fromO0.0001 to 1% by wei ght, based on the wel ght of
conpoléent (Al'), of at |I|east one further nucleating agent as conponent (D5),
al ongsi deltenterm Eptidledtingragbmt’iaalused for the purposes of the present invention designates a

nucleating compound which increases the crystallization rate of semicrystalline polymers,
such as polyoxymethylene. In this connection, reference may be made to H. Zweifel
(editor), “Plastics Additives Handbook”, 5" edition, Hanser Verlag, Munich & Cincinnati,

20 2001, chapter 18 “Nucleating Agents for Semicrystalline Polymers”, pp. 949 et seq., in
particular pp. 956-969. Kunststoffhandbuch 3/1, “Polycarbonate, Polyacetale, Polyester,
Celluloseester” [Polycarbonates, polyacetals, polyesters, cellulose esters], Hanser Verlag,
Munich & Vienna, 1992, p. 323, also gives data specific to polyoxymethylene.

25  According to another embodiment of the present invention, the inventive molding
compositions comprise at least one suitable filler as further component (D6). the inventive
molding compositions preferably comprise up to 50% by weight, preferably from 5 to 40%
by weight, based on the weight of component (A1), of a filler. Examples of suitable fillers
which may be mentioned are potassium titanate whiskers, wollastonite, carbon fibers, and

30  preferably glass fibers, and the form in which glass fibers may be used here 1s, by way of
example, that of glass textiles, glass mats, glass nonwovens, and/or glass silk rovings, or
that of cut glass silk composed of low-alkali E glass with diameter from 5 to 200 ym,
preferably from 8 to 50 pum, the average length of the fibrous fillers after their incorporation
preferably being from 0.05 to 1 mm, in particular from 0.1 to 0.5 pm.

35
Examples of other suitable fillers are calcium carbonate or glass beads, preferably in ground
form, or a mixture of these fillers.



appropriate in addition to corrponent (D) and/or (D2) and/or (D3) and/or
(D4) and/or (C). 15 The term "nucl eating agent"” as used for the purposes of
the presaitysod¥anid.qn designates a nucleating conpound which increases the
crystallization rate of sem crystallinggol ynmers, such as pol yoxyrret hyl ene.
In this connectlon reference may be nmade to H Zweifel (editor), "Pl astics
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323, aIsdE@D@@EUEQFQaQ @éﬂ@?ﬁﬂﬁﬁﬂ G)yoxynethylene 25 According to another
enbodisment of t he present invention, the inventive nolding conpositions
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pol yur et RangntcFRbpasent KA1 NBF corfpuhe (A2) of the present invention, if
appr @I’I ate in addition to conponent (D ), and/ or (D2) and/or (D3) and/ or

(D4) “dnd/ or (D5) and/or (D6). This at |east one
The thermoplastic polyurethanes used in the inventive molding compositions are preferably

obtainable via a process as described below.

By way of example, TPUs may be prepared via reaction of (a) isocyanates with

25  (b) compounds reactive toward isocyanates and having a molar mass of from 500 to 10 000
g/mol, and, if appropriate, with (c) chain extenders having a molar mass of from 50 to 499
g/mol, if appropriate in the presence of (d) catalysts and/or of (e) conventional auxiliaries
and/or additives. Among component (e) are also hydrolysis stabilizers, such as polymeric
and low-molecular-weight carbodiimides.

30
The starting components and processes for preparing the preferred polyurethanes will be
described by way of example below. The components (a), (b), and also, if appropriate, (c),
(d), and/or (e) conventionally used in the preparation of the polyurethanes will be described
by way of example below:

35
a)  Organic isocyanates (a) which may be used are well-known aliphatic, cycloaliphatic,

araliphatic, and/or aromatic isocyanates, for example tri-, tetra-, penta-, hexa-, hepta-,



10 thernopl astic polyurethane is nore preferably used as inpact-nodifying

polymer. The inventive nolding conpositions preferably conprise an anount of
up to S5%rhyoooseiatl, nore preferably up to 50% by weight, and in particular
up to 45% by weight, in each case baseg)on the weight of conponent (A), of
conponent (A2) The inventive 15 nol di ng corrp05|t|ons preferably corrprl se an

anount of at st 0% wei at. 1 east ,12% b
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20 and/or butylene oxide, preference being given to polyetherols based on propylene 1,2-
oxide and ethylene oxide, and in particular polyoxytetramethylene glycols. The
polyetherols have the advantage of having greater hydrolysis resistance than
polyesterols.

25 ¢) The chain extenders (c) used may comprise well-known aliphatic, araliphatic,
aromatic and/or cycloaliphatic compounds having a molar mass of from 50 to 499
g/mol, preferably difunctional compounds, such as diamines and/or alkanediols
having from 2 to 10 carbon atoms in the alkylene radical, in particular, 1,4-butanediol,
1,6-hexancdiol, and/or di-, tri-, tetra-, penta-, hexa-, hepta-, octa-, nona- and/or

30 decaalkylene glycols having from 3 to 8 carbon atoms, and preferably corresponding
oligo- and/or polypropylene glycols, and use may also be made of a mixture of the
chain extenders.

d)  Suitable catalysts which in particular accelerate the reaction between the NCO groups

35 of the diisocyanates (a) and the hydroxy groups of the structural components (b) and
(c) are the conventional tertiary amines known from the prior art, e.g. triethylamine,
dimethylcyclohexylamine, N-methylmorpholine, N,N’-dimethylpiperazine, 2-



di phenyl net hane 2,2'-, 2,4'-, and/or 4,4'-diisocyanate (NMDl), naphthyl ene
1,5- diisocyanate (NDI), tolylene 2,4- and/or 2,6-diisocyanate (TDI),

di phenyl netoba@oss2sckdchsocyanat e, 3, 3™ -di net hyl di phenyl dii socyanate,

1, 2- di phenyl et hane diisocyanate, 10 aml/or phenyl ene diisocyanate. b)
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or S A SuERTRRUAN SR R JE5L T B RTRE i
di oct oat dpward isocyanates, examples being monofunctional alcohols, monofunctional amines,
and/or monofunctional polyols. These chain regulators can be used for controlled
adjustment of the flow behavior of the TPUs. The amount which may generally be used of
chain regulators is from O to 5 parts by weight, preferably from 0.1 to 1 part by weight,
25  based on 100 parts by weight of component b), and the chain regulators are defined as part
of component c).

Further details concerning the abovementioned auxiliaries and additives can be found in the
technical literature.

30
The molar ratios of the structural components (b) and (c) may be varied relatively widely in
order to adjust the hardness of the TPUs. Molar ratios which have proven successful are
from 10:1 to 1:10 for component (b) in relation to the total amount of chain extenders (c) to
be used, in particular from 1:1 to 1:4, and the hardness of the TPUs here rises as content of

35  (c) increases.

Chain extenders (c) are also preferably used for preparation of the TPUs.



stannous dilaurate, or the dialkyltin salts of aliphatic carboxylic acids,
e.g. dibutyltin 5 diacetate, dibutyltin dilaurate, or the |ike. The anounts
usual |y ysegoeistdencatal ysts are from0.0001 to 0.1 part by wei ght per 100
parts by wei ght of polyhydroxy conpounygh (b). e) Alongside catal ysts (d),
conventional auxiliaries and/or additives (e) may also be 10 added to the

struct ur ail"l*{e rgﬁ%ﬂegﬁ%k(egglacte W{ﬂ?l:Oﬁ\%ﬁlW 119dclce§a$rrr?er%edly ﬁlt | on HRYr Prgm de of

surface- Ve SUDSt ahc nac |ng agent's
ant i oxi dantl20, pantirularhnprs fesahdy mﬂhcanrled@a@fefrtagéﬁtts 11@@1@ ladck isidgfraed wia theur t her

stabil'i zgh§y o fthe RASIOHK 1s@$y%nht@ g’fgﬁiﬁs’; hé%ﬁ dlﬁ‘m%hlﬁe r@é’c@i@h'lﬁeco'rﬂﬁbhpﬁtt @ %o the 9

stabilizers active in rg ation SI'S, ght, heat
di scol or &Y re3cHs AT %@%Fesolr@éqﬂ afs 1Yq I@fdéogqn@w%rlwwgpwn&g@hmd and

pl astisci Zgy. $f the Anderels P0G thEdeas opdTh@Ne B BEoges atmo ARNbnd AdncHbS eattiied tdelasd
ri c and | ow nol ecul ar - wei

hydrol ysi.s stabilizers, su Y,

S o b e S P FOSHIR) SRR (] GHREPTCR - I fhe
appr opr i dhdicescire alshjve 180dtheje, aré morsisatymoate gomps han ®H guveepschai n regul at or s,
usual ly having a nolar mass of from31 to 499 g/nol. 20 These chain

regul ators are conpounds whi ch have only one functional group reactive

t owar d i sdeyhRHs avay bgarppased bei thg lnomsf Drecesseh adontieasisbi, sfor wsaoplanesitonal

ani nqg, %Qrexffﬁﬁlé}ﬁ lb'f'%}' &@%elﬂoﬁﬂo}f&" Sb]rf)-ﬁlil;-eéﬁe %lﬁ'd? th@%@{gﬁsﬂﬁﬁ@r Ex@ﬁho@emused
for controll ed adjustnent of ehavi or of he anount

whi ch rrmba&élﬁféfieaw eoydeRreps! wnehar%essea ae a@apgnqnés Eaasoﬁh) @n@olf BPp@Ptateny
vei ght, ma)@tda( @d:&/yr (fe) f.erm%glmttﬁesb p@@dehscbmawegﬂlked Abseasebn sikdtapadissy by

wei ght of ainre tors are defined as part of
conponent™ij € ﬂ‘r‘?&r‘k’lﬁ%‘f‘ﬁiopé %@ﬁ%@nﬂﬂ%ﬁiﬁa i’ﬁ%‘\r/‘%msntl oned auxiliaries and
additives can be found in the technical literature. 30 The nolar ratios of

h |
or denSy o I erFRAPBRERS ale MryPRfh cBapffhegley (), il A%, B dnbioniath, 51 L0
successf Lﬂnd/@r de), areointbduged: individ@lly gy is shp derenof gbhixiure rintoathe eutruders awd t ot al
amount  ofrechal B x5t %ﬂﬁﬁfa'im@gbfh%m bso wssghec ePe%lSlsz%Hn%rmb R@F5@CL ah tHe 4

and the hardness of t her e rlﬁes as content "’ of 5 (c) i ncreases.
Chai n ext'éndfarisIRdys eitmdgd.cqolsdeandrpelelzedsed for prepar atl on of the TPUs. PF
0000056250/ Sch -42- The reaction can take place with conventional indices,

S L 00 120U WL PL ] Sty (P o
preferably comprises thermoplastic polyester polyurethanes whose Shore hardness A,
determined to DIN 53505, is in the range from 75 to 90. Components more particularly
preferred in these thermoplastic polyester polyurethanes are MDI (diphenylmethane
diisocyanate) and polyesters composed of adipic acid and butanediol.

25
By way of example, other suitable elastomers which may be mentioned are thermoplastic
polyurethanes described by way of example in EP 0 115 846 A2, EP 0 115 847 A2, and EP
0117 664 Al.

30  The present invention therefore also provides a molding composition described above also
comprising up to 50% by weight, based on the weight of component (A1), of at least one
polyurethane as component (A2), if appropriate in addition to component (D1) and/or (D2)
and/or (D3) and/or (D4) and/or (D5) and/or (D6) and/or (C).

35  The present invention also more preferably provides a molding composition described
above also comprising up to 50% by weight, based on the weight of component (A1), of at

least one thermoplastic polyurethane as component (A2), if appropriate in addition to



ratio of the total of isocyanate groups used during the reaction in
conponent (a) to the groups reactive toward isocyanates, i.e. to the active
hydr ogen pab@iBss2dakcgonponents (b) and 5 (c). If the index is 100, there is
one active hydrogen atom i.e. one funegfi.on reactive toward isocyanates, in
conponents (b) and (c) for every isocyanate group in conmponent (a). If the
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invention alfso nore preferably p i des I ng conposition described
above al so conprising up to 50% by wei ght, based on the wei ght of conponent

(A), of Patferrb®ls ONehebd elaplMcasire thae! Ruvhvat fRastieylase-groppiene (IEPNIAZIbbet sk

apprqpriate,.i PF addi tion (Qo P(E]P%?\&BO%ZSO/ Sch -43- conponent (D) and/or (D2)

and/ 6P (S5Fthy &F—grorty&})e- sl NO8Hd or (D6) and/or (C). The present

invention therefore also provides a nolding conposition described above al so
EPM rubbers generally have practically no residual double bonds, whereas EPDM rubbers

may have from 1 to 20 double bonds per 100 carbon atoms.

25  Examples which may be mentioned of diene monomers for EPDM rubbers are conjugated
dienes, such as isoprene and butadiene, 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 5-ethylidene-2-norbornene,

30 and tricyclodienes, such as 3-methyltricyclo[5.2.1.0%]-3,8-decadiene, and mixtures of
these, Preference is given to 1,5-hexadiene, 5-ethylidenenorbornene and dicyclopentadiene.
The diene content of the EPDM rubbers is preferably from 0.5 to 50% by weight, more
preferably from 0.75 to 20% by weight, and in particular from 1 to 8% by weight, based on
the total weight of the rubber.

35
The EPDM rubbers may also have been grafted with other monomers, e.g. with glycidyl
(meth)acrylates, (meth)acrylates and (meth)acrylamides.



conprising up to 50% by wei ght, based on the weight of conponent (Al), of at
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et hyl ene- propyl ene (EPM rubbers 20 oi/@ yl ene- propyl ene- di ene ( EPDM
rubbers. EPM rubbers generally have practically no residual double bonds,
wher eas EPDM r ubEiR® =ma@HaveCHREgr1CHo—2CHRUbI e bonds per 100 carbon
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5-et Ryl i dene- 2-nor bornene, 30 and tricycl odi enes, such as
3-nmethyltricyclo[5.2.1.02"6]-3, 8-decadi ene, and m xtures of these.
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35 The EPDM rubbers may al so have been grafted with other nononers, e.g.
withigl y@Ralyd R bRt preasbll diydsogehToihdleasy W ot@s] and ¢ Tetin)Ber yradpéiting PF

0000056250/ Sch_ - 44- pol rg of eth ne.wth esters of (nmeth)acrylic acid
are anot WQWPBP%%W%?I%B@&%%&@@“ F’?fgﬁlgwsgﬁycl*ﬂgett%bers may al so conpri se
nonomers conpri sing epoxy groups. These nononers conprising epoxy groups

are pref q{ré‘@'rgd ic&%%lﬂ{ys aotfefge H;q;n%le;[ hﬁ dr¥! Q?[%rs c&%c%@a@gi and/or methacrylic acid,

where these esters comprise epoxy groups, examples being glycidyl acrylate and glycidyl

20  methacrylate.

The copolymers are advantageously composed of from 50 to 98% by weight of ethylene,
and from 0 to 20% by weight of monomers comprising epoxy groups, the remaining amount
being (meth)acrylates.

25
Particular preference is given to copolymers composed of

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

from 0.1 to 40% by weight, in particular from 0.3 to 20% by weight, of glycidyl acrylate
30  and/or glycidyl methacrylate, (meth)acrylic acid and/or maleic anhydride, and

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

2-cthylhexyl acrylate.

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

Monomers which may be mentioned here, merely as examples, for the preparation of the
rubber fraction of the elastomers are acrylates, such as n-butyl acrylate and 2-ethylhexyl
acrylate, corresponding methacrylates, butadiene and isoprene, and also mixtures of these.

20 These monomers may be copolymerized with 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 (particularly preferably with glass transition temperature below
25  0°C) of the elastomers may be the core, the outer envelope or an intermediate shell (in the
case of clastomers whose structure has more than two shells). Elastomers having more than

one shell may also have more than one shell composed of a rubber phase.

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

It has proven advantageous in some cases to use emulsion polymers which have reactive
groups at the surface. Examples of groups of this type are epoxy, amino and amide groups,
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O- or N-containing groups,
X is a chemical bond, an alkylene group having 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 carbon
atoms, or an arylene group having 6, 7, 8, 9, 10, 11, or 12 carbon atoms, or

O
—C—Y

20

where

Y is OZ or NH-Z, and

Z is an alkylene group having 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 carbon atoms, or an arylene

group having 6,7, 8, 9, 10, 11, or 12 carbon atoms.

25

The graft monomers described in EP 0 208 187 A2 and having the structure

—_

R
l



O 5 where the substituents are defined as follows: R15 is hydrogen or an
al kyl group having 1, 2, 3, or 4 carbon atons, R b is hydrogen, an alkyl
group hawirpRgoodss22yscd®, 4, 5, 6, 7, or 8 carbon atons or an aryl 10 group
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H2C=C- C- YFh¥- p@t(&-lé‘d—dﬂhe fﬂbbeﬁﬁha@@ﬁﬁ@ﬁﬁ;aﬂﬁthébrr ddssliak&l. dxaMphidiolf allselidkis

rent | oned SPa A SRRt R pihens R Sorl P, bR oyl T
aci d 16r rddmda@hwcﬂ@eatadrtpyba@yla‘(el\lan@atlw theteytlamineogre ety tompaunds dydceibed in( N, N-
5 di met hyfpagi gy Q%?ykl aWIﬂ'él‘@th GN1dsdiires Ryl MHi N " Eh AW raBE " b e whadd

(N, N- diethylamno)eth acr
polymerization rate 1s 1dentlcal examplcs being triallyl cyanurate, triallyl isocyanurate,

trivinyl cyanurates, triallylbenzenes, trivinylbenzenes, and 1,3,5-triacryloylhexahydro-s-
triazine.
15
It is also possible to use the monomers known as graft-linking 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 least one
reactive group polymerizes at about the same rate as the other monomers, while the other
20 reactive group (or reactive groups), for example, polymerize(s) significantly more slowly.
The different polymerization rates give rise to a certain proportion of unsaturated double
bonds in the rubber. If another phase is then grafted onto a rubber of this type, at least some
of the double bonds present in the rubber react with the graft monomers to form chemical
bonds, i.e. the phase grafted on has at least some degree of chemical bonding to the graft
25  base.

Examples of graft-linking monomers of this type are monomers comprising allyl groups, in
particular allyl esters of ethylenically unsaturated carboxylic acids, for example allyl
acrylate, allyl methacrylate, diallyl maleate, diallyl fumarate and diallyl itaconate, and the
30  corresponding monoallyl compounds of these dicarboxylic acids. Besides these there is a
variety of other suitable graft-linking monomers; for further details concerning these
compounds reference may be made here, by way of example, to the appropriate content of
US 4,148,846, for example in column 4, line 56 to column 5, line 58, and the entire content
relevant here of that specification is incorporated into the context of the present application

35 Dby way of reference.

The proportion of these crosslinking monomers in the impact-modifying polymers is
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The present invention therefore also provides a molding composition described above also
comprising up to 50% by weight, based on the weight of component (A1), of at least one

20  elastomeric polymer or elastomer as component (A3), if appropriate in addition to
component (D1) and/or (D2) and/or (D3) and/or (D4) and/or (DS) and/or (D6) and/or (C)
and/or (A2).

One preferred embodiment of the inventive molding compositions comprises either
25 component (A2) or component (A3). Another embodiment of the inventive molding
compositions comprises not only component (A2) but also component (A3), and in this case
a more preferred embodiment of the molding compositions comprises up to 50% by weight,
based on the weight of component (Al), of components (A2) and (A3), the percent by
weight stated being based on the total of the percentages by weight of (A2) and (A3).
30
The inventive molding compositions may moreover comprise conventional additives and

processing aids. Merely by way of example, mention may be made here of:



Mononers for core Mononers for envel ope 1, 3-butadi ene, isoprene, styrene,
acrylonitrile, (meth)acrylates, if n-butyl acrylate, ethyl hexyl acrylate,

or a apprigbd@teshayi ng reactive groups as mxture of these, if appropriate
t oget her described herein with crosslimgng nononers Instead of the graft
polynmers with a nultishell structure, it is also possible to use

honogeneaq i ingl e-shel |l el astoners conposed of 1, 3-but adi ene,
isoprenefgzﬁ pR&%H§9 " 10 acrylate, or of copolynmers of these. These
products, too, may be prepared via concomtant wuse of crosslinking nononers

or of MNAIEES AN INbEAChEYRE $h P Sovedtife ﬁio@ﬁhgg%f@ogﬁaﬁg %)%ﬁ&a@@ybe%gso be

prepared by ot her conventional processes, e.g. V uspens

pol yner i szHﬁlQrQOlI‘Bs?/ﬂtbﬂ‘é’elghts@a%soélioﬁﬂ@,on@ﬁ(6glirse, to use a mixture of the
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enbodi ment of the nol ding conpositions conprises up to 50% by wei ght, based
on the weis@bipehert @pppenent (Al ), of conponents (A2) and (A3), the percent by
wei ght stated being based on the total of the percentages by weight of (A2)
and (A3). 30 The inventive nolding conpositions nmay noreover conprise
convent i grigherdsidhé ameantapresenpimothe ssventvaindédingd/esrapysitiohswayfenblekdnp frem

ment i;gn rff(ymb[gé%ggﬁ%%@ b%%":eds‘g{%f’q’?noq’?%g@ﬁ )/ Sch -49- as conponent (D7):

pl astici zérs, entive nol di ng conpositions
preferably being from0.001 to 5% by wei ght, based on conponent (Al); 5 as

conponentys BBhonent (D10):

at least one compound from the class of 2-hydroxyphenylbenzotriazole derivatives and/or
20  from the class of 2,2,6,6-tetramethyl-1-piperidine derivatives, preferably as UV stabilizers,
the amount present in the inventive molding compositions preferably being from 0.001 to
5% by weight, based on component (Al). If a compound of component (D10) is present in
the inventive molding composition, and has a secondary amine group, a further preference is
that the inventive molding composition comprises no other organic compound having
25 monodisperse molar mass distribution and having a secondary amine group, and no organic
compound having monodisperse molar mass distribution and having a primary amine group.
If a compound of component (D10) is present in the inventive molding composition and has
a secondary amine group, a further preference is that the inventive molding composition
comprises no other organic compound having monodisperse molar mass distribution and
30  having a secondary amine group, no organic compound having monodisperse molar mass
distribution and having a primary amine group, and, other than, if appropriate, a polyamide,
no organic compound having polydisperse molar mass distribution and having a primary
amine group, and no organic compound having polydisperse molar mass distribution and
having a secondary amine group.
35
According to an especially preferred embodiment, the present invention also provides a
molding composition as described above, additionally comprising, as component (D8), from
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5 an {Jor (D3) and/or (D4) and/ or (D5) and/or E)G) and/ or (D7) and/or (D9)

and/ (D10) and/or (A2) and/or (A3) and/or (C) Especially preferred are
mol di ng Compoaeits 6%, and also (D1), (D2), (D3), (D4), (DS), (D6), (D7), (DY), (DI), and/or

(D10), if they are not liquids, are advantageously used in finely ground form. Products
whose average particle size is smaller than 100 pm, preferably smaller than 50 pm, have
particularly good suitability. Components (C), and also (D1), (D2), (D3), (D4), (D5), (D6),
25 (D7), (D8), (D9), and/or (D10} may also be added simultaneously, together, or in succession
to component (Al), and specifically prior to, during, or after addition of the zeolitic

material,

The components are advantageously mixed in an extruder, and the mixing process
30  preferably takes place while component (A1) is molten.

The present invention therefore also provides a process for preparation of a molding
composition described above, comprising mixing of at least one polyoxymethylene with a
zeolitic material whose pore diameter 1s in the range from 0.3 to 0.5 nm, determined to DIN

35 66134 and DIN 66135, where the size of the particles of the zeolitic material is in the range
from 3 to 7 um, determined to ISO 13320.
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The term “molding composition” as used for the purposes of the present invention
designates a composition of one of the abovementioned constitutions which can be
deformed via at least one appropriate step. Accordingly, moldings can be produced via

25  deformation of the inventive molding compositions. The molding compositions can also be
converted into foils, films, and foams. The molding compositions therefore have
advantageous mechanical properties for this type of use. By way of example, the tensile
modulus of elasticity of appropriately reinforced molding compositions, examples being
molding compositions appropriately reinforced via glass fiber addition, is at least 2,400

30  MPa, preferably 2,600 MPa determined by way of ISO 527, and their yield stress is at least
59.5 MPa, preferably at least 62.5 MPa, preferably at least 63.0 MPa, in each case
determined by way of ISO 527.

The molding compositions may be molded via a shaping step, e.g. via spray drying,
35  injection molding, extrusion, compression molding, or pelletizing, to give moldings, such as
pellets, beads, or tablets.



that there is no need for pre-drying pre-treatnent of the zeolitic material.
10 The present invention also provides a process for preparation of the

i nventi V§F?®b§965@/ gonposition, conprising the steps of: (i) nelting of
conponent for dissolution of cgpponent (Al) in at |east one
sui tabl e solvent; 15 (ii) mxing of conponent (Al) during and/or after (i)

with zeoljtic erial il otlonall if.co ent (Al) has. been
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pr ef er abRQ0 gm, P@ﬁ@fﬁb]GﬁCOnMS im.each case deternined by way of |SO 527.
The nol di ng conposi tions nay be nol ded via a shaping step, e.g. via spray

drying, 5 injection, no| di xt rusi.on, si.on nol . din
pel I eti zil ﬁ@ prftsantgmv@ﬁwm eiole alsgapovides fp@}q?fgp ﬁ*a%a%mp%%es RRisest %0%
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abovenentioned conponents (C), and (D1), (D2), (D3), (D4), (D5), (D6), (D7),
(D8), (DY), 5 and/or (D10). It is also possible to add at |east one zeolitic
mat er i al Adpartieigary ereereil tolding eecording to the meentinsl idianpelletizethpiatssiabehis t he
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fibers npyeflgbly from 1.5 to 5 mm, and particularly preferably from 2 to 4 mm, There is in
essence no testriction on the shape of the moldings, and this may be cylindrical, lenticular,
spherical, for example, or else any other shape, as a function of the specific production
process.

25

For the purposes of the present invention, it is particularly preferable to provide moldings
whose formaldehyde emission is at most 8 ppm, preferably at most 7 ppm, more preferably
at most 6 ppm, and in particular at most 5 ppm, determined to VDA 275.

30  Another feature of the molding composition of the present invention and of the inventive
use of zeolitic materials as described above, alongside the reduction in formaldehyde
emission, is synergistic simultaneous utilization of another favorable effect of the zeolitic |
material: the nucleating effect during preparation of a molding composition. }

35  The present invention therefore also provides the use of a zeolitic material, in particular of a
zeolitic material described as preferred above, for reduction of the formaldehyde emission

of a polyoxymethylene-containing molding composition and simultaneously as nucleating



used in the formof glass textiles, glass mats, glass nonwovens, and/or
glass silk rovings, for 10 exanple, or of cut glass silk conposed of

| ow al kabk ofpofsdpmscpvhose diameter is from5 to 200 m preferably from8 to
50 m The present invention therefore_aghso provides a nol ding which
conprises at |east 10% by wei ght, preferably at |east 20% by wei ght, nore

pr ef er abl l.east 50% 1 articularly preferably at |east
90% by vxé‘gfijﬁf’m?%?“@% P EE ng‘gi‘hgﬁﬁmp%?" 4, 95, 96, 97, 98, 99, or 100%
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process. 25 For the purposes of the present invention, it is particularly
preferable to provide noldings whose fornal dehyde emission is at nost 8
ppm pr efAamotlist yfeaturarodt the ppreptive rieoldingf epmpbsitionst andsmoblipgsmis amdy ilow
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of the nolding conposition. Another feature of the inventive nol ding
conposi tions and noldings is very |low formaldehyde em ssion with
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In preferred embodiments, the moldings also comprise up to 50% by weight of component
(A2) and/or component (A3), and/or up to 40% by weight of component (D6).

25  The present invention therefore also provides a process described above, also comprising

processing of the molding composition to give a molding.

The present invention therefore also provides a molding, obtainable via a process described
above, whose formaldehyde emission is at most 8 ppm, preferably at most 7 ppm,
30  determined by way of VDA 275.

The present invention also provides a molding composition described above for production
of a molding, where the molding is a toy or a part of a toy, or is an automobile accessory,
aircraft accessory, or ship accessory, or a part of an automobile accessory, of an aircraft
35  accessory, or of a ship accessory, or is packaging or a part of packaging, or is a container or
a part of a container, or is a household device or a part of a household device, or is a

medical device or a part of a medical device, or is a constituent of a cosmetic item, or is a



10 formal dehyde em ssion with simultaneous good thermal stability and with
si mul t aneous good nechani cal properties. An exanple of a feature of

pr ef er r edr oFbehsP@Rch such as the preferred pellets described, is very |ow
wei ght | oss on aging of the pellets fors42 h at a tenperature of 222C under
15 nitrogen at nost O. 5% nore preferably at nost 0.4% for exanple 0.1%
0.2% r i hgs,
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val ves, wi ndshi el d-washer nozzles for notor
1. A molding composition, comprising from 10 to 99.999% by weight of at least one

polyoxymethylene as component (Al) and from 0.001 to 10% by weight, based on
the weight of component (A1) present in the molding composition, of at least one

25 zeolitic material whose pore diameter is in the range from 0.3 to 0.5 nm, determined
to DIN 66134 and DIN 66135, wherein the size of the particles of the zeolitic
material is in the range from 3 to 7 pm, determined to ISO 13320.

2. The molding composition according to embodiment 1, wherein the pore diameter of
30 the zeolitic material is in the range from 0.37 to 0.43 nm.
3. The molding composition according to embodiment 1 or 2, wherein the size of the

particles of the zeolitic material is in the range from 4 to 6 pm, determined to ISO
13320.
35
4. The molding composition according to any of embodiments 1 to 3, comprising from
0.05 to 0.50% by weight of the zeolitic material, based on the weight of component



vehi cl es, inner tubes for Bowden cables, holders for sun visors for notor
vehi cl es, press buttons, w nd-up nmechanisns for safety belts, grinders,
outsert eha®sesszsosBpi r back-rests, gas neters (measurenent-chanber casing
and functional parts), insulating conpgsi-tions, filling 15 conpositions,

wi ndow fittings or door fittings, conputer parts, printer parts, and
decorative i Em eJe’ﬂt }nqﬁe];n%ll(!ligwc&g OS%GH‘ erred enbodi nents, i.e. nolding
conposi tions, 14 ngs, process%s, PO uses of the present invention are
listed resulting fromthe follow ng enbodinents | to 20 31 including the

conbi natisons  qhe tNaMoCERATRAL é‘cc@ﬁlh%?ﬁ hﬁ%fohénﬂioﬁﬁﬂéntsl-l & BOLALRAG: the
conposi tion, conpri.sing,from %0 to 99.999% é wei ght of at | east one .

pol yoxymet hy| B9eira4:Adaperratulaied 3s makr SilribOgeatia, of tsogeslitiqaiaisial iIased on
the wei ght of tircepengno LA ) present in the nolding conposition, of at |east
one 25 zeolitic material whose pore dianeter is in the range fromO0.3 to 0.5
nm determned to DIN 66134 and DIN 66135, wherein the size of the

particl es. of tThe nméddihg composradendcabding td myt dfeenitanieerits drto 3, tvberdimhe size
determned to 0 T | di osJ {1 rding .to e i ment
1, wherein thgfgfc?reé&?%aﬁrrg ‘([ahr‘? %@n&goﬁﬁgs ?g%i%og:lh‘?m agefrl?aglléjlinsgller{ gﬁaer@ér?ange
from0.37 to 0.548 3fhpmadetqyanedbbyivay cEdMosi ti on according to enbodi nent 1
or 2jpwherein the size of the particles of the zeolitic material is in the
range frgm4 to 6 m, determned to | SO 13320. 35 4. The npl di ng conposition
according to Eﬁ‘;‘l"ﬁﬁ&%&ﬁ%‘ﬂ’ﬂﬁﬂ%a‘i@ ng o EBho §apotiments h to, ogierdn @t 58k, by
wei ght of the72%Mdyi Weighterttes kedllitic hasathl @t beswriig e @forgpmponent PF
0000056250/ Sch -55- (Al') present in the nolding conposition. 5. The nol di ng
conposition according to any of enbodinents 1 to 4, wherein the nolar Si:Al
rati o, cél cul ¥hednadingodampdSition: Ate@@hg &t by obfentbodimead ilt foc7,nwherinathei s i n
5 the<range u Al [ 08i.Hi on: a ' . f.
erbod monts 10EREST AL rafo, AR & BOIaE STBORLY, i BF BILIM’ iy Bin
crystals of tHe tasgd fiont Inatoe?ilathe sizq af shisastadide of therprimagy crys@lspohthe

det er mi ned by ;¥@¥icQhatSkMlis 1P thé: radferbRl 0796 S95RRS] deh@MiRRORS dhpar kanany of

enbodinents 1 tp 6, wherein at. | east ,5%b¥ W(fl ght of the Zeolitic mat eri al
i's not presenf‘mf #f leask Y Yerhy, wsight of the zeolitic material 1snot present in the H form.

20 9. The molding composition according to any of embodiments 1 to 8, wherein the
molding composition comprises no spiro compound comprising at least one triazine

ring.

10.  The molding composition according to any of embodiments 1 to 9, wherein the
25 molding composition comprises no organic compound having monodisperse molar
mass distribution comprising at least one primary amino group and/or at least one

secondary amino group.

11.  The molding composition according to any of embodiments 1 to 10, also comprising
30 from 0.005 to 2% by weight, based on the weight of component (A1), of a stabilizer

as component (D1).
12. The molding composition according to embodiment 11, wherein component (D1} is
a sterically hindered phenol and the ratio by weight of phenol to zeolitic material is

35 in the range from 7:1 to 1:2.

13.  The molding composition according to any of embodiments 1 to 12, also comprising



8. The nol di ng conposition according to any of enbodinments 1 to 7, wherein
the 15 nolar Si:Al ratio, calculated as nolar Si Q2: Al 203 ratio, of the

zeol i ticppBiBbdeMdods in the range from1:1 to 2:1, the size of at least 95%
of the primary crystals of the . zeolitisg.material is in the range from1.75
to 2.75 m determ ned by way of SEM and at |east 95% by wei ght of the

zeolitic material i 0 resent. in the for 0 9. The | di n
conposi tion a?@g}%‘pﬁb%ﬁ%% yw%tgﬁtehﬁsggioﬂé ‘?‘ge]igm %Iz%’,m%’i‘@? i I%Ié‘&%'i%eng
conposi ti on coojyamsdEsasromgppned (PD3ppound conprising at | east one triazine
ring. 10. The nol di ng conposition according to any of enbodinents 1 to 9,
wherein the 25 nol ding conposition _conprises no organic conpound havi ng
nonodi spéftse fbE moldipgsemapsition prsording womyrdfembgdirentehia 1D adsopompaisingani no
groupsand/ or  @lond €862 D% bﬁ@@i?ﬁ@%ééd_%@tﬂ@m@flg%%f componthe(AD! &f fPalkaline

0 0 10,  al so conprisin

conposition according to an nbodi rent s t I g 30
from 0.005 to Wfagélﬁlgﬂﬁ ,a}i@fagaﬁarbﬂﬂﬁlﬁg %hgmﬁtalcﬁ]fm%?%ﬁ@me gspMoppogenty
stabilizer agDgpnponent (D1). 12. The nol ding conposition according to
enbodi ment 11, wherein conponent (Dl) is a sterically hindered phenol and
the ratio by weight of phenol to zeolitic material is 35 in the range from
7:1 to 112. 13he ninddinpkdinpgsitonpwsidingte aycdredibodimantahyo t4, dsvhodiprsimgs 1 to

12, SO CONPEI-Si o -ﬂ?eﬁ,-,‘,- % by wei ght, based
on the wei ght WS?A d(j:!g}rgd;%%ntg 5%3%5%5?8?? eaeslgﬁtgcgrl?e(:gmgjgﬁf/%t&Aég as conponent
(D2). 14. The-noPHiatgleasnpiss ietteiowbirdrablcdiviig reastiomyofont &psoenpesstuated tar 13,

al so corrFrl( Z: ;19 ufﬁsaftﬁratrélugnﬁsmicthrb% ﬁ&ad&?hﬁﬂhg fioas f@tcptﬂ'% /&i}ﬁoﬂ@ﬂot Qﬁtwilﬂfk at
conponen : an al kal i ne . ear netal siligcate and/or. of ap alkaline
earth netal gl ycg‘?aétpﬂﬂ%iﬂ%lé’réf@th&éﬁ%hmsa“’{%é ?‘111%5‘?101‘&@}1%{)1]1%? B A8si ti on
accordi ng to any40taohathnients 1 to 14, also conprising 10 from0.01 to 5%
by Wlf'%ght, based ch t he wei ght of conmponent (Al), - of at |east one ester
obtainabl e via r&%Pion of at least one saturated or unsaturated ali phati c
carboxylic acird kit rgast ramn d@ideookBinelle bda ratcivn of tah ledst dneasturataé ol yol

or wth at |east,po6, SakUlighffl AHRVAL Add BAGRE Bon! BN JBIR Aohf wiidnCar bon

atons, 15 and/or )
amine having from 2 to 20 carbon atoms;

and/or
20 - of at least one ether obtainable via reaction of at least one alcohol with at least
one ethylene oxide,
as component (D4).

16.  The molding composition according to any of embodiments 1 to 15, also comprising
25 from 0.01 to 5% by weight, based on the weight of component (A1), of talc as
component (C}).

17.  The molding composition according to any of embodiments 1 to 16, also
comprising white oil as component (D8) from 0.01 to 5% by weight, based on the
30 weight of component (Al).

18.  The molding composition according to any of embodiments 1 to 17, wherein the at
least one polyoxymethylene is at least one polyoxymethylene homopolymer or at
least one polyoxymethylene copolymer, or a mixture composed of at least one

35 polyoxymethylene homopolymer and at least one polyoxymethylene copolymer.

19.  The molding composition according to any of embodiments 1 to 18, also comprising



- of at |east one am de obtainable via reaction of at |east one saturated or
unsaturated aliphatic carboxylic acid having from 10 to 40 carbon atons with
an am ngr fMsBZokaPm 2 to 20 carbon atons; and/or 20 - of at |east one
et her obtainable via reaction of at |eggt one alcohol with at |east one
et hyl ene oxi de, as conponent (D4). 16. The nol di ng conposition according to

any of enbodi nents..d to 15, .4al.s0 €Q i sin fromO. t 0 .5% by wei ght,
based on the %F%%S A o yc‘g%gﬁebr? ed(cﬂ{l) e &elgﬁlogs %)énpodlg%g[%pnt()f(aé)l?élsﬁmeThe
mol di ng conpopdlyumsthape eveampapeno(Aedly of enbodi ments 1 to 16, al so
conprising white oil as conponent (D8) fromO0.01 to 5% by wei ght, based on
the 30 weight of cgnmponent (Al). 18. The nol di ng1 conposi tion_according to
any of edbodi hehmelding gomposippacsprdingto embodinenit1 % mdicrsin (hsxiphatrethinenis i s at
| easts one pol y eheyiBhlasiERAyRerpRBhYiRIneOh@t ShbRARdRRE ADatEm IR thBhene
copol ynmer, or iﬁégxmure [of0) se% of ﬁ; | east one 35 pol yoxynet hyl ene
honopol yrer antp (Rt SR T 198 AdQyPet hyl ene copol ymer. 19. The nol di ng
conposition according to any of enmbodinents 1 to 18, also conprising PF
0000056250/ Sch, - 57- o ' s e D d on_the weight of,.conponent
(A, of 2ht 1 She ol SOmpestdy el 1355 o BBl T8 20 E RIS
conposi ti on afwoaldehydet enissionds atempst1® ppmhpreéirably lag mpst ¥ pet, Weteemined 8 a

t her {gppl asti cyp| ygster pol yuret hane whose Shore hardness A, determned to
DIN 53505, isin the range from75 to 90. 21. The nvol di ng conposition
according to any of enbodinents 1 to 20, whose fornmal dehyde em ssion is at

nost |8. |tog>:m pUsé ef l@QbMit@d mﬁtbiiljf[al tzs Q@?hstﬁ' ﬁnﬁbf’r}a gﬁéldin(g colaﬁ)oy{t}an?c?)ﬁ}pﬁ%&g agse OI
a zeolitic erial as a con u 0 no ng. conpQsi ti on, conprJi sing a
east. one. por 6%y AP ERESAGH eht gt rrbiilel Oof Hoe HorRATIBNy ENEHPS SR of ¢ he
nmol di ng conposiotdimnconfosdiin. The use according to enbodi nent 22, wherein the
pore,di aneter of the zeolitic material is in the range fromO0.3 to 0.5 run,

det elrm' ned to DIN 66134 and DI N
23.  The use according to embodiment 22, wherein the pore diameter of the zeolitic

material is in the range from 0.3 to 0.5 nm, determined to DIN 66134 and DIN
66135.

20 24,  The use according to embodiment 22 or 23, wherein the size of the particles of the
zeolitic material is in the range from 3 to 7 um, determined to ISO 13320.

25.  The use according to any of embodiments 22 to 24 for reduction of the
formaldehyde emission of the molding composition to a value of at most § ppm,
25 preferably at most 7 ppm, determined to VDA 275.

26.  The use according to any of embodiments 22 to 25, wherein no organic compound
having monodisperse molar mass distribution and having a primary amino group
and/or secondary amino group is used as a constituent of the molding composition

30 for reduction of the formaldehyde emission of the molding composition.

27. A process for preparation of a molding composition according to any of
embodiments 1 to 21, comprising mixing of at least one polyoxymethylene with a
zeolitic material whose pore diameter is in the range from 0.3 to 0.5 nm, determined

35 to DIN 66134 and DIN 66135, wherein the size of the particles of the zeolitic
material is in the range from 3 to 7 pum, determined to ISO 13320.



66135. 20 24. The use according to enbodi nent 22 or 23, wherein the size of
the particles of the =zeolitic material is in the range from3 to 7m

det er m negydotnsk36)sdi3320. 25. The use according to any of enbodi nents 22 to
24 for reduction of the fornaldehyde.ggission of the nolding conposition to
a value of at nost 8 ppm 25 preferably at nost 7 ppnl deternined to VDA

275. 26. ,Jhe e acco A0 a0y ent s.

organic c%_npolglr%]dpr%aw ?dﬁfo ol specr’ %rrnrr}é?? “OTE Slr}ﬁ %)ftﬂsbolﬂlt ?f(l)? C%‘B"ﬁ’iﬁ% ng a
pri mary ami nocgmpiging aplybyymetbylone ang Zaqrhtrconlgteuab at s eppdragige dn g sdnge uent
of the nol di ngogpomeashiypen 30 for reduction of the fornal dehyde em ssion of
the nol ding conposition. 27. A process for preparation of a nolding
conposition according to any of enbodinents | to 21, conprising m xing of

at | emst2one ppé wemedohwdeﬁgetdf\embo@memem bt D8, 419 @csm%lm R Lofdihg et er
is in the ran e rom etermned 35 to DIN 66134 and DI N

66135, wher ei ’ég%(?lﬁgosbtfonttﬂél‘f?aarn%’f) s of the zeolitic material is in the
range from 3 to 7m determned to | SO 13320. PF 0000056250/ Sch -58- 28. The

process 8600rd! lhideeTRAMLARN. 62T HREA! IR [N MdRheR SOTRARILT O

conpri sing polyox ene and Ic materi a ure1n the
range from 1f0malePrBGmEsion is moﬁr&)ms,sprafmhlﬂahglosw @p@odetnmme@yor 28,

al soygonpri si ggy BFQERSsyNg of the nolding conposition to give a nolding.
30. A nol di ng, obtalnable by a process according to enbodi nrent 29, whose

formal dehyde em ssion is at nost 8 ppm preferably at nost 7 ppm determ ned
by 10 way, of TNOfse2oton maﬂdmg'r &ﬂnpt%ﬂldhfacaotﬂﬁigdb%ﬁ GO ERGSHIMR RELDT,GrRgat 0 any

f enbodi t to 21 t bt bl
br 0cess. accor BPHME 6TBRBSRR haExisAPe Y Seprce %%'@%E&%aw%%}?ﬁ@t?gb%. &,
wher ei n t he nfdrgicadyctisn af auwlmng,awhmem thé mdlding js Dtoyia agrartld edey poroibiah e
accegsory, al 51&61%%119 %?és%&fyy an%Eaff DePes8S: e%§°£M% é’ccg&o&ﬂr& o pa

aut onobi | e accessory rcraft accessor ship agcessory, or
is packagi nga!ﬁﬂmablyb@rﬂFCQSEOIWa@Ifa@‘i raggeradly a¢t§5@rx:om aifnershiyr agegssory, of ia

container, Ofpicka@ng RRUSERPLEpARULAE Gisd Rdinklord PRUGLAGLHAMEY I Gs 107 1S

a nedi cal deche or part of devi ce, a constituent of a
cosmetic it emousehqld dgvige pr a part of aé!Oéﬁ@&lpldc%ﬂvm@r 012@ aem@él@%lcs#%eapwﬁa@é or

i's an appar at gedfafddvice) oL CRARSLEM G b @OsrHétictitdd@ldr 194 psi6Pan electrical or
20 electronic apparatus, or is an apparatus used in house construction or a part of such
an apparatus.

Figures 1 to 9 and the examples illustrate the present invention.
25

Description of figures

Fig. 1: shows a comparison of the particle sizes of an inventive zeolitic material and of

a comparative material. The curves shown were determined to ISO 13320.

30 Particle size in pm is plotted logarithmically on the abscissa. The transit % of
the particles is plotted linearly on the ordinate.

The inventive zeolitic material is a zeolite in the sodium form of LTA type
whose molar Si:Al ratio, calculated as Si0,:Aly03, is 1:1, and which has 8-ring

35 pores, and whose pore diameter, determined by way of DIN 66134 and DIN
66135, is 0.41 nm. The material is commercially available (Purmol 4ST from
Zeochem, CIH). This material corresponds to the i in the graph.



an apparatus. Figures 1 to 9 and the exanples illustrate the present
invention. 25 Description of figures Fig. 1. shows a conparison of the
particl epsheseb/san | nventive zeolitic material and of a conparative
material. The curves shown were deterokped to | SO 13320. 30 Particle size
in mis plotted |ogarithm caIIy on the abscissa. The transit %of the

particles is plo dlnat T in ent e Z

material is a zegfl %8L1|p Ve¥n&8 ﬂal}g?faor 6F° L?Anqg%é;o fg:lJAprﬂl

rati o, cal cul at ewhase @ptaz SAmmlo icglculated agrbdOwAilEh, isaJsl,&mdlmlgch B&s Poings, and
whose pore di anebgfs, ﬂﬂt@wgenﬁ&e%ﬂeyr ;ﬁ%tleghﬁ{eéw gglﬁwﬁéﬁ%eoc D%NO 41

run. The material _js GO rcially availfl from r%
This material coPfESpdhatoutd ¢ merolhe matsgialy FSa?ﬂmmF‘FI@GO*D@@B sdZsewrb 43. The

conpag at i ve nat efroal Tﬂl@teleemea@ml{lmaetfadtt} UrRié afateri cérfApbidao Whose
mol ar Si: Al I’atlﬂ_‘ﬁ cal ulat das Si O2: A12C8, :1, and which ha58r|ng

pores, and whose er det er m ned by vvay of DIN 66134 and DI N
66135, is about 0.4 nm The material is comerciall y avail able (Zeosorb 42 5

fromTri g\?é Zeol Eﬁo%ﬂ?s Wﬁn@et ltnﬁ{e&lgfv\g’urggf H@Py%ee d-g?é ﬂg?itoef(ﬁlgph) o esgonds

to the ntheg nventlve erial see
descri ption of Ftngcrogl)aphnt OQBna&ﬁlﬁﬁaigmaph at 2000:1 magnification. 10 Fig.
3: sfpws an inventive material (Purnol 4ST see descrl ption of Fig. 1) in an
SE mcrggraph at, 10 000: 1 pagnifi.cation. 'P OWs an_i.nventive

mat eri al FEPSr ol ShPsT, ans pepidec mpistinb i usno YT SPF 4eﬁcrbmws@f Hig. b ey @yPEph at
10 000: 1 nagni flﬁmrbgﬂaphag)o(ﬁﬂmgnﬁicau&prmar ative material (Zeosorb 42,
see description of Fig. 1) in an SE mcrograph at 2000:1 nagnification. 20
Fig. 6: shows a conparative material (Zeosorb 42, see description of Fig. 1)
i n an SEFigntcr ogslapms zatiniz@n@@Omﬂttelﬁameﬁ“ﬂrloh#S’B,meeI-'degcrip'ﬁons:ifdﬁ@ b)) momrp&Eati ve

mat epg al (200501 hydBeraif P66 RabRfcRfor 9+ 1) 1n an SE - mcrograph at 10

Fig. 5: shows a comparative material (Zeosorb 42, see description of Fig. 1) in an SE
micrograph at 2000:1 magnification.

20 Fig. 6: shows a comparative material (Zeosorb 42, see description of Fig. 1) in an SE
micrograph at 10 000:1 magnification.

Fig. 7: shows a comparative material (Zeosorb 42, see description of Fig. 1) in an SE
micrograph at 10 000:1 magnification.
25
Fig. 8: shows the multiplate mold used for the purposes of the present invention to
determine formaldehyde emission to VDA 275 and to produce the plaques. The
right-hand side of Fig. 8 shows a section from the side of the multiplate mold.
Above and below are the two cavities, connected to one another via the inlet
30 extending from right to left and shaped like a truncated cone, and the two feed
apertures. The material to be shaped to give plaques is injected via the cone-
shaped inlet extending from right to left and depicted on the right-hand side of
Fig. 8, and becomes distributed upward and downward within the two feed
apertures. These feed apertures are depicted as the triangular shapes extending
35 upward and downward as far as the two cavities, in the centrally arranged
structure depicted with hatching on the left-hand side of Fig. 8. The left-hand

side of Fig. 8 shows a plan view of the multiplate mold. All of the numerals




25 Fig. 8: shows the nmultiplate nold used for the purposes of the present
invention to determ ne formal dehyde em ssion to VDA 275 and to produce the
pl aques. pA§BoosEdseRL hand side of Fig. 8 shows a section fromthe side of the
mul tiplate nold. Above and bel ow are_gfpe two cavities, connected to one
another via the inlet 30 extending fromright to left and shaped |ike a
truncated cone, nd the two feed apertures. The material to be shaped to

gi ve plaques is Wj 8(@{%8”%‘?151 t he cone- shaped inlet extending fromright to

| eft and depicted on the right-hand S|de of Fig. 8, and becones distributed
upward apgd gownwgi g, l%.f%gep sgﬁﬁ)ntdﬁ’qhé pﬁ&%&l@q{s@@to &ﬁ%ﬁrﬁné &%Qnﬁ@%fbhﬂ es are

depi ct ed S"the trian es ex upwar | downwar far as
the two caviti es{se¢ geqtiga * SlyteéF mﬂ&éa Thormel stebiligghbelowd with fwo

hat ch§ ng on the heffurdiadtdveiade opf thE'r%ht ﬁandTEiael Rfltcrfﬂﬁ@fimnﬁ:kﬂﬁ sﬁiedFarg in8
shows a plan view of the nultiplate nold. of the nunerals

0000056250/ Sch -B} stated are in mm F| g. 9 shows a | ateral sectl on of the
gl ass apparatus used to determne thernmal stability (see section "Exanples
- test npt hodls1 Thermal stability” below), with two 5 apertures above and
on the r| gnd side. Al of the nunerals stated are in nm Exanples 10
Further test nethods Ml ar nmass determ nation The nol ar masses of the

pol ymarsFﬁ\ﬁiilErggg Lifidyed Via size-exclusion chromatography in 15 an SEC
appar at us appar atus was conposed of the follow ng conbinati on of

separating colums: a prelimnary colum of length 5 cmand dianeter 7.5 mm
a secondMolaraass FQeriimatibn! ength 30 cm and di aneter 7.5 mm The separating
material in both colums was PL-HFIP gel from Polyner Laboratories. The
detector used conprised a differential refractoneter from Agilent GL362 A
A m xt ur the majimsfﬁwksaf ofzme I]:@)k)aﬁérsl avend detpmpam ola drd-txDuds?/elabmpnicashiy Um

col Ukt BhsEraparLtbei T A5T Etfilhe e Souiea B} SEYE iRving Bptiiallon G °
concentr wpaxannpfcollmﬁlsgaqnielmm@lyn@hurperof llgngér 5 ein ehd dismedwrraS mp ez sewnd Thi s
(por e wi Ry Gas FIAETD, b ki %s“de“[‘e rSERD TS RN el N ‘%‘*ﬁ%ﬁq pss
(Mai nz, PEympF ¥es 4P gel from Polymer aboratorles The detector used comprised a
differential refractometer from Agilent G1362 A. A mixture composed of
20  hexafluoroisopropanol with 0.05% of potassium trifluoroacetate was used as eluent. The
flow rate was 0.5 ml/min, the column temperature being 40°C. 60 microliters of a solution
at a concentration of 1.5 g of specimen per liter of eluent were injected. This specimen
solution had been filtered in advance through Millipor Millex GF (pore width
(1.2 micrometers). Narrowly distributed PMMA standards from PSS (Mainz, DE) with molar
25  masses M from 505 to 2 740 000 g/mol were used for calibration.

Thermal stability

WL N,:  weight loss (WL) in percent from a specimen composed of 1.2 g of pellets on
30 heating to 222°C in nitrogen for 2 hours.

WL air:  weight loss (WL) in percent from a specimen composed of 1.2 g of pellets on
heating to 222°C in air for 2 hours. For the apparatus used, see Fig. 9 and the
relevant description of the figures.

35
At the start of the WL determination process, the balance used for this purpose was tared.

The specimen, in a twin-walled vessel composed of two test tubes, one placed inside the




25 masses Mfrom 505 to 2 740 000 g/ nol were used for calibration. Thernal
stability W N2: weight loss (W) in percent froma speci nen conposed of 1.2
g of pel be§moddbrsod8, heating to 222C in nitrogen for 2 hours. W air: weight
loss (W) in percent froma specinen cgpposed of 1.2 g of pellets on

heating to 222C in ai r for 2 hours. For the apparatus used, see Fig. 9 and

the releya CI’I hefl e

determ ng ¢? t85§ Rgﬁ) ﬂ@é@&p&p&pﬁ ghllf}u j)“é‘ﬁ%ﬁélb?’hﬁgd( 12. the
speci nenmm)wmvmghﬁdvmtmﬂhamemeyomhp@ed of two test tubes, one placed

i nside the PF 0000056250/ Sch -61 other (normal test tube 100 x 10 mMm
special 'y tgrepared thick-wal | ed test tube, 100 x 12.5 was wei ghed out
with accOrycoppegwire of length it 360 pun wasrsecued rceﬂ@twparbbmpf HEooyieh takes
fecurfedl Fﬁlgtvhﬁ dé@c{l)ﬁisﬂs alcpﬂqettaﬁa-wunwvéstsmqﬂa eéﬁjflb% Mastul s%td gtl Mﬁp@edtthe
Wi n-wa vessel, in a us .(see e an
toscr | pt TerTalt devpotidhyth BETEmest Fof Node mmineaaro Mitosms Asguter Lo Pper

hal f of #praratappas atsed fands utid fboaddpativanto ﬁlerspaﬁiﬁptzﬁﬁﬂoqjihem itehewvigpaci fi c
at nosphe I ubgs were, t hen

| over ed f) %‘[peratnrf're 1%créeﬁe {egt% s%éi‘ ?hen{}% hefka otnt(bg%daag reh egﬂ\{\éerehl(?pli ogen
f1 ow r at et 2%28C 16r ZhhThe:m@gedﬂmvtrhteth 13 1éh checke®Rutith th@aldeaftmRotm(fon gadhvi dual
testg Ubﬁ'rdnpﬁﬁaﬂesﬁﬁlﬂhry of 2 h, the twin-walled vessels were withdrawn from
the apparatus with the aid of the copper wire and cooled in air for from 20
to 25 mn. The weight was then again neasured on the bal ance, and W. was

cal cul at agkef &:xgry1st MM, thdAwin-WAIRE S/e¥seORérk MithdedwiBbRithe appaf&isivith thsal us of
el asticit h20 Tensile duI ré of .el asél Ci vv? det m ne to | SO 527 (23C;
1 nmin/m Hg/ © SPPRFIGVET | A fgslo ‘%a'}so tfe © 54 R 28¥ 50
nmm m n) . me2hurddSEn thelbymheé land 1. onas catdated Yiobhal | | zat| on terrper at ure Tcp and

crystﬂl lization rate were determned to DIN EN 53765. 30 Conponents used

for e exanpl es according to tables | to 4
WL [%] — (Loss x 100/initial weight).

Tensile modulus of elasticity
20 Tensile modulus of elasticity was determined to ISO 527 (23°C; 1 mm/min).

Yield stress

Yield stress was determined to ISO 527 (23°C; 50 mm/min).
25

DSC, crystallization rate

Crystallization temperature Tcp and crystallization rate were determined to DIN EN 53765.
30 Components used for the examples according to tables 1 to 4

Component (A1)

Polyoxymethylene copolymer composed of 96.2% by weight of trioxane and 3.8% by
35 weight of butanediol formal. The product also comprised about 6-8% by weight of

unconverted trioxane and 5% by weight of thermally unstable fractions. Once the thermally

unstable fractions had been degraded, the melt volume rate of the copolymer was 7.5 cm’/10



Component (Al) Pol yoxymet hyl ene copol yner conposed of 96. 2% by wei ght of
trioxane and 3.8% by 35 weight of butanediol formal. The product also
conpri sedr gausk2s058% by wei ght of unconverted trioxane and 5% by wei ght of
thermal Iy unstable fractions. Once thegpbhermally unstable fractions had
been degraded, the nelt volune rate of the copolyner was 7.5 cnB/10 PF
00000562 16 kg, to 1SO 1133). Zeolitic material 5 B
1 Purno?“%zl?ﬂ?rom %ﬂ%qﬁﬁéig%ﬁetl kon, CH B2: 6278/ 03-48: Zn-MOX5, a

zi nc-containing, porous crystalline material; surface area: 2380 nR/g; pore
vol ume: @efMtidinatbriAvVer age pore size: 2.3 nm 10 B3: Zeocat ZZ/ 0176 from
Zeochem AG Ueti kon, CH, M-I structure, sodiumform Si:A ratio = 420,
10-ring pores, pore dianmeter: 0.55 nm B4: Zeocat Z6-02-03 from Zeochem AG
Uet i kdn, BCH, PébkhddSUokah TeodtReh MG, Rtikan, GBI : Al ratio = 2.75, 12-ring pores,
pore dianeter: 0.74 nm 15 B5: Zeocat Z6-01-01 from Zeochem AG, Ueti kon, CH,
FAU structure, sodiumform Si:A ratio = 2.7-3, 12-ring pores, pore

di anet er B20. 7427810168: ZedQF5,RiZziAt-26nthinarg, ferob engsaineUntickial) suhte dvEd:
structure, ] ores, pore dianeter:
0.55 nm B7: Zg%)igsﬂc:ilrﬂb/g Igéregglélﬁi eg(%rg'lnrﬂ ggerggeltg—mejs&f %3 eocat PzZ 2/ 50 from
Zeochem AG Ueti kon, CH, M-Il structure, Hform Si: ratio 25 =

10-rygg BA eS7chat %Z}‘Oﬂmﬁﬁ%fn Qe&%eﬂm@ U&Moﬁ Urpm%fa@m&%odw

MOR structure ium f or “ring pores, pore 5I arreter

12
0.7 nm 30 cOnﬁbﬁgﬁﬁlocdmrgbﬁm@mowows|dtanreter 0RRM¥h) ~ Particle size % <20 m
100 35 <10 m99 <5m 85 <3m 60 PF 0000056250/ Sch

B4: Zeocat 26-02-03 from Zeochem AG, Uetikon, CH, FAU structure, sodium form,
Si:Al ratio = 2.75, 12-ring pores, pore diameter: 0.74 nm

15

B5:  Zeocat Z6-01-01 from Zeochem AG, Uetikon, CH, FAU structure, sodium form,

Si:Al ratio = 2.7-3, 12-ring pores, pore diameter: 0.74 nm

B6:  Zeocat PZ 2/25 from Zeochem AG, Uetikon, CH, MFI structure, sodium form, Si:Al
20 ratio = 12, 10-ring pores, pore diameter: 0.35 nm

B7:  Zeosorb 42; see description of Fig. 1

B8:  Zeocat PZ 2/50 from Zeochem AG, Uetikon, CH, MFI structure, H form, Si:Al ratio
25 = 12, 10-ring pores, pore diameter 0.55 nm

B9: FM-8 from Zeochem AG, Uetikon, CH, MOR structure, sodium form, Si:Al ratio =

6, 12-ring pores, pore diameter 0.7 nm

30 Component (C)

Talc (Mikro-Talc I.T. Extra)

Particle size %

<20 pm 100
35 <10 um 99

<5 pum 85

<3pm 60



-63- <2 gm 43 determ ned by nmeans of sedinentation analysis. Conponent (D)
5 Irganox(r) 245 from C ba Conponent (D2) Polyam de oligonmer with nolar
mass of apedsbosdeRc/ nol, prepared from caprolactam 10
hexanet hyl enedi am ne, adi pic acid, andgpropionic acid (as nol ecul ar wei ght
regul ator) by a nethod based on Exanple 5-4 of US 3, 960, 984
(" PA-di capp, "): a diffgcence fromthat exanple was that propionic acid was
used inste of acetic acid. The nmolar HVD : adipic acid : caprolactam:
propi oni detarniged by ingensgdrsedini@itationpnalydis. 2: 17 : 4.2, whereas in Exanple 5-4
of US 3,960,984 the nolar HVD : adipic acid : caprolactam: acetic acid
ratios were 13.1 ; 12.1 : 13.6 : 2. The conparatively high content of
pr opi oni @O&H!%"Bém)tted achi evemrent of a markedly snmall fraction of from
18 to 35 meq/ kg (mval / kg) of free am no end groups (Exanple 5-4 of 20 US
960 mllion g). Conponent (D3) Synthetic My silicate
(Anbo%ol fﬁj‘“""&@‘ﬁ%ﬂ@e@ "Rith the fol lowing properties: 25 Content of MO >_
14. 8%by wei ght Content of SI2 ? 59% by weight SIQ2 : MgOratio 2.7
nmol / ol ﬁp@iy 20-30 g/100 M Loss on ignition < 25% by wei ght 30
Corrponent 3I (r) P 1206 from Cognis (glycerol distearate) 35
Conmponents used for the exanples according to table 5 PF 0000056250/ Sch - 64-
Conponenpol(yﬁinldel’ah rw&mﬁa&enfa@@ewﬁ&ﬂ Wg/ﬁﬁ)@' @fﬁea%d 428 ¥%a wﬂﬁn of

tri oxane and 3 % et anedl ol fornal roduct so
conpt seHe’&"B’tﬁﬂ% %w@fm @rem%ﬁ@@flt(éﬂmp}qce%wy%ae@wwbm. ght
of ther rraiethodmecabh@iaimé i5ehsf USNge60,he4 (F}emaalabyedmsa difteRedce adm aRg had

been degy adeqé was ﬁlat proplc}/n?c altjcng wrag%ged 11'1stea}}1“:’\0fc acg‘uc 'cchEr was 7.5 cmg/ 10

The molar HMD :adipic acid: caprolactam : propionic  acid  ratios  were
15 13.1:11.2:17:4.2, whereas in Example 5-4 of US 3,960,984 the molar HMD : adipic
acid : caprolactam : acetic acid ratios were 13.1:12.1:13.6: 2.

The comparatively high content of propionic acid permitted achievement of a markedly
small fraction of from 18 to 35 meq/kg (mval/kg) of free amino end groups (Example 5-4 of
20 US 3,960,984: 62.5 equiv./]1 million g).

Component (D3}

Synthetic Mg silicate (Ambosol®, PQ France) with the following properties:

25  Content of MgO > 14.8% by weight
Content of SiO; 2 59% by weight
Si0; : MgO ratio 2.7 mol/mol
Bulk density 20-30 g/100 ml
Loss on ignition < 25% by weight
30
Component (D4)

Loxiol® P 1206 from Cognis (glycerol distearate)

35 Components used for the examples according to table 5



mn. (190C/ 2.16 kg, to SO 1133). Zeolitic material 10 B |: Purnmol 4ST from
Zeochem AG Ueti kon, CH Conponent (D) 15 Irganox(r) 245 from G ba
Componentor (fadssr@ly@m de U tram d(r) C 3101 of BASF AG Ludwi gshafen 20
Conmponent (D4) Loxiol (r) P 1206 from Cggnis (glycerol distearate) 25
Conmponent (D8) White oil Preparation of nolding conmpositions 30 To prepare
t he nol di corr@f)@'#)i ons, conponent (Al) was m xed at a tenperature of 23C
in adry the amounts stated in the table of conponents (Bi), (O,
and (Di). The resultant m xture was introduced into a tw n-screw extruder

i th f .and
Gevol at FPoexthsh e J°E%§§Lﬁ%z ipgfegC bt S602%% By weldFRIALERE Bq THERCE 4
strand t Rycéay maet@a Eormal Eb@ |@@d@écﬁmcﬁmﬁ$doﬁbma ofredty sveightoof
pel | esi z@heconlBRed ﬁiﬂﬁhﬁb éHd S%Eb thff‘tﬁéﬁnaﬂ |uh§th§le‘ﬁ’?&%t1§nﬁ@1ﬁ@%ettﬁ@ﬂrﬂall

di anmet er 00 005 Sch ream devol at i zat.i on was
t hen car Wﬁ%ﬁﬁﬁrﬁc%}‘st}‘ﬁg q%é OE‘ET"F Qtf’sofiti"e fﬁB‘éymP‘hWéS% @} 18rier
with an aiin. (39@mléﬂ<gproasmm33y3| ng a volunme flow of 121/h, and 50 g/ (kg of
air) of steamover a period of 5 h in countercurrent. 5 Ml dings and
experinmental results The constitutions of the noldings and the results of

t he t est Zealitdc giafemali n Tables 1 to 5. Table 1 10 M xi ng specification: per
kg ofigPOM (= conponent (Al)) D1 [%by wei ght] 0.3500 0.3500 0.3500 0.3500
0. 3500 0.3500_0.3500 0,3500 D2 [%Db vvel ght] 0.0400 0.0400 0.0400 0.0400

0. 0400 0BdaooPermald$Toremdgoctsm [\, (ﬁ%%] 0. 0500 0.0500 0.0500 0.0500

0. 0500 0. 0500 0.0500 0.0500

Component (D1)
15 Irganox® 245 from Ciba
Component (D2)

Polyamide Ultramid® C 3101 of BASF AG, Ludwigshafen
20
Component (D4)

Loxiol® P 1206 from Cognis (glycerol distearate)
25  Component (D8)
White oil

Preparation of molding compositions
30
To prepare the molding compositions, component (A1) was mixed at a temperature of 23°C
in a dry mixer with the amounts stated in the table of components (Bi), (C), and (Di). The
resultant mixture was introduced into a twin-screw extruder with venting (ZSK 30 from
Wemer & Pfleiderer), homogenized at 230°C, and devolatilized, and the homogenized
35  mixture was extruded in the form of a strand through a 3 mm die and pelletized by means of
a Scheer strand pelletizer. The length of the cylindrical pellets was 3 mm and their diameter

was 2.5 mm.



D4 [% by weight] 0.1500 0.1500 0. 1500 0.1500 0. 1500 0.1500 0. 1500 0.1500 C
[ % by weight] 0.1250 0.1250 0.1250 B 1 [% by wei ght] 0.100 0.100 0.200 0.200

0. 250 0. B5&obhséBO/scnThermal test in N2 0.09 0.01 0.02 0.02 0.01 0.01 0.01
0.04 (W, % Thernal test in air 1.6363-30 1.32 1.24 1.29 1.40 1.26 1.34
(W, 9% VDA 275 [ppn] 7 45 3 42 3 3 Table 2 Mxing specification: per kg

0. 3500 oP3EB0 e oyt ghiorbg i 5 Bupiioe OB B BORBrRiRc! 4 oo

0400 OinguEwer dmrgw amalr[s%mo 06306, winsogolomestov of thHl, amde9aike.cd500

0.
0. 0500 OpPESiQteatEb @it inemdd b¥6 BYn Pok390uRnt500 0. 1500 0. 1500 0. 1500 0. 1500
0.1500 0. 1500 weight] PF 0000056250/ Sch - 66- C [% by 0.1250 0.1250 0. 1250
0
0

. 1250 0.1250 0.1250 0.1250 0.1250 weight] Bl [%by 0.1 weight] B2 [% by
.1 Swi Muldin@Sahdebyerfmdntaheisghts] B4 [% by 0.1 weight] B5 [%by 0.1

wei ght] B6 [% by 0.1 weight]

The constitutions of the moldings and the results of the tests are given in Tables 1 to 5.

Table 1

10
Mixing specification: per kg of POM (= component (A1))

D1 [% by weight] 0.3500 |{0.3500 | 0.3500 (0.3500 [0.3500 [0.3500 |0.3500 |0.3500
D2 [% by weight] 0.0400 | 0.0400 | 0.0400 {0.0400 [0.0400 }0.0400 |0.0400 | 0.0400
D3 [% by weight] 0.0500 | 0.0500 |0.0500 [0.0500 |0.0500 |0.0500 |0.0500 |0.0500
D4 [% by weight] 0.1500 10.1500 {0.1500 [0.1500 {0.1500 [0.1500 {0.1500 | 0.1500
C [% by weight] 0.1250 0.1250 0.1250

B1 [% by weight] 0.100 (0.100 |0.200 |0.200 [0.250 {0.350 [0.400
Thermal test in N»;0.09 [0.01 {0.02 [0.02 [0.01 0.01 0.01 |0.04
(WL, %)

Thermal test in air|1.63 .30 |1.32 124 |[1.29 140 |1.26 |1.34
(WL, %)

VDA 275 [ppm] |7 4 5 3 4 2 3 3
Table 2

Mixing specification: per kg of POM (= component A)

D1 [% by |0.3500 | 0.3500 | 0.3500 | 0.3500 | 0.3500 | 0.3500 | 0.3500 { 0.3500
weight]

D2 [% by | 0.0400 | 0.0400 | 0.0400 | 0.0400 | 0.0400 | 0.0400 | 0.0400 | 0.0400
weight)]

D3 [% by | 0.0500 { 0.0500 | 0.0500 | 0.0500 | 0.0500 | 0.0500 | 0.0500 | 0.0500
weight]

D4 [% by |0.1500 | 0.1500 | 0.1500 | 0.1500 | 0.1500 | 0.1500 | 0.1500 | 0.1500
weight]




B7 [%by 0.1 weight] Thermal test 0.17 0.04 0.50 0.13 0.62 0.16 0.17 0.13
in N2 (W, Therrmal test 1.54 1.38 3.37 1.40 2.37 1.41 1.51 1.33 in air (W,
ova) VDAR6Bo0Ss230/dep 9 80 18 21 10 |1 PPmM Table 3 M xing specification: per
kg of POM (= component A) D 1 [% by wegght] 0.350 0.350 0.350 0.350 0.350
0.350 0.350 D4 [% by weight] 0.150 0.150 0.150 0.150 0.150 0.150 0.150 B3
[% by WeEghi% O.b¥ |B.1250% BY25%] ohbho 0011286 |QNDDRSPET040E 0,1263 ] 0B250% by

wei ght ] ‘?eléb 6 [%by weight] 0]/1 B8 [[% by weight]{ 0.1 BY [% by weight] 0.1
DSC (Tcp 138 9 139, 5 139/4 140.7 139.]1 139.p5 139.8 Crygtallization
rate 0.Bg %54 . 883 U 97 0] 730 0[773 0823 [jm n] Tensile[nmodurgs of
2,587 2| 682hé 2 671 R,609 2,610 2,610 |elasticity [MPa] Yield st|ress

[ MPa] 62WT§ 3. 63. 05 63. 76 63.52 62.63 §3.18 PF 0000056250/[{Sch - §8-

Det er m Ety Ulb gizes of —pri MRy Cryst ats[To deterninerthe—sifze—ofpri mary
crystals, "SE'm cC cgraphs of the matenials Rurnol UST and Zeosorb 42 (see
above) hvi{)@ﬂé tﬂ)repared (cf|l Fi

igs{ 2-7)| 30 pdrticles fromeach rmaterigl were
+ ad Th

5 randojdy M'e gd—and-te hi-s--gave—the—-particle—s$izesti-stedlin Tabl e
2. Tobi 5y T B
weight]
B4 [% by 0.1
weight)]
B5 [% by 0.1
weight]
B6 [% by 0.1
weight]
B7 [% by 0.1
weight]
Thermal test | 0.17 0.04 0.50 0.13 0.62 0.16 0.17 0.13
in Nz (WL,
OA')
Thermal test | 1.54 1.38 3.37 1.40 2.37 1.41 1.51 1.33
in air (WL,
Ya)
VDA 275 |8 5 13 9 80 18 21 10
[ppm]
Table 3

Mixing specification: per kg of POM (= component A)

D1 [% by weight] 0.350 [0.350 |0.350 [0.350 |0.350 [0.350 |0.350
D4 [% by weight] 0.150 |0.150 |0.150 10.150 }0.150 |0.150 |0.150
B3 [% by weight] 0.1

B1 [% by weight] 0.1




Particle No. Purnol 4ST Zeosorb 42 (Length in nm) (Lange inm 1 2.70 1.65
2 2.60 1.68 3 1.65 1.53 4 2.341.60 5 2.591.20 6 2.65 1.60 7 1.14 1.68
8 1.69 1.#43000956350/Qn1.-39 10 2.23 1.31 11 2.46 1.12 12 2.19 1.37 13 2.28
1.37 14 1.83 0.97 15 2.41 1.36 16 1. @A 1.32 17 2.42 2.09 18 2.15 1.31
19 2.35 0.84 20 2.88 1.38 21 2.78 1.88 22 2.25 1.65 23 3.27 1.19 24
2.56 1.68B224% bk-Bdghy 23 26|2.68 1.01 27 1.74[d1 94 PF 0000056250/ Sch -69-
28 2.54 1.02 9 1.47 1.25 |30 2.13 1.70

B6 [% by weight] 0.1

B8 [% by weight] 0.1

B9 [% by weight} 0.1
DSC (T¢p) [°C] 1389 1395 (1394 }140.7 |139.1 [139.5 (1393

Crystallization rate[0.883 [0.843 |0.883 [0.607 {0.730 |[0.773 |0.823

[min]

Tensile modulus of[2,587 [2,682 (2,643 (2,671 [2,609 [2,610 (2,610
elasticity [MPa]

Yield stress [MPa] [62.19 [63.95 |63.05 |63.76 |63.52 |62.63 [63.18




Average 2.28 1.42 Standard deviation 0.47 0.30 Table 5 Al [% by wei ght]
99.22 D1 [%byweight] 0.35 D2 [% by weight] 0.04 D4 [%by weight] 0.15 D8
[ % by wei@oboo9s29¢kschB | [ % by weight] 0.20 Thernmal test in N2 (W, 9% 0.03
Thermal test in air (W, % 1.30 VDA 2gb-[ppn] 8 Tensile nodul us of

el asticity [MPa] 2,431 Yield stress [MPa] 59.9 PF 0000056250/ Sch - 70-
Cains 1. i Qnposkti.on, _conprlising from10 to 99.999% by wei ght of
at | east %eﬁg%é)%dégx@ﬁe&?%ﬂ At gﬁﬁ}%nent (Al') and from0.001 to 10% by
wei ght, based on 5 the weight of conponent (Al) present in the nolding

Conposi t i pHdet@imifib tHLRRL 0O ENASUYkdIE S‘@ﬁlﬁﬁ:@l)\?l%%mﬁe RfeRiaft BIFRLEASTInd N the
range from O. detefrmmn to D 134 and DIN 66135, erein

% to 0.5 n d ( .
the size 2OSeRApErE fﬂa&rvgi were P’F?Eaffgé?ﬁ figs. 2+t 3 paticles fiom ¢3¢k maferid erom 3

to 7 i dehésnilyelcled ah$Rsld32his gale the pAhloWdilR@dGRTABIBIA i on according to
claim1l, wherein the pore dianeter of the zeolitic material is in the range
from0.37 to 0.43 nm 3. The nolding conposition according to claiml or 2,

wherei n tTabledze of the particles of the zeolitic material is in the range
from4 to 6m determined to | SO 13320. 15 4. The nol ding conposition

: P i e o £ o~ AC L A g ;
of the. 200 TOTER oy 1 al " badd P BHIERE wer an of |CAMUREIR (A pregent In
the nol ding conposition. 20 §.(L¥hghmojg)ng conpogi(béimme iageor di ng to any of
claims 1 tjoj4, wherein the mgla70 Si: Al ratio, callc_:btg ated as nol ar
Si 02: Al 233 2rati o,—of —the—zeot i2t.60’ ratert+at—+s— A tlhgﬁ&ﬁge—w—t—e%ﬁr.

3 1.65 1.53

4 2.34 1.60

5 2.59 1.20

6 2.65 1.60

7 1.14 1.68

8 1.69 1.43

9 2.79 1.39

10 2.23 1.31

11 2.46 1.12

12 2.19 | 1.37

13 2.28 1.37

14 1.83 0.97

15 2.41 1.36

16 1.94 1.32

17 2.42 2.09

18 2.15 1.31

19 2.35 0.84

20 2.88 1.38

21 2.78 1.88

22 2.25 1.65

23 3.27 1.19

24 2.56 1.68

25 1.84 1.23

26 2.68 1.01

27 1.74 1.94




6. The nol di ng conposition according to any of clains 1 to 5, wherein the
size of at 25 least 90% of the primary crystals of the zeolitic material is
in the raia8odiR50/dn> to 3.0 m determ ned by way of SEM 7. The nol di ng
conposition according to any of clains.ggto 6, wherein at |east 75% by

wei ght of the zeolitic material is not present in the Hform 30 8. The

nol di ng COI"%OSI'[IOH accor di ng t§?4 any of clains 1 hcb7 wherein the | ar
Si: Al ratpe—ealeulatedas oo SHO2-AL 203 —+atire—ofthe—zeolitie€ terial
isinthe |[r2nge from1l:1 to|2:4/ the size of at |llédst 95% of the primary

crystals oleothe zeolltlc rrate2r13al is in the ranqq{d'om 1.75 to 2.75|m

det er m ned y—of—SEM—ang—4at—35t+east—95%by—v fftic

mat eri al i|sAvesegeresent in thé€3 form 9. The nol/di4g conposition acgording
to any of |&@hiB-dladviatthn Wer@i 4y t he mol ding PF (%@Q)OSGZSO/ Sch -71-
conposi ti onmconprrses no Spirro conpound conprising atteast—one—triazi ne
ring. 10. The nol ding conposition according to any of clains 1 to 9, wherein
the nol ding conposition conprises no organic conmpound having nonodi sperse
nol ar rrass 5 _distribution conprising at | east one primary am no group

and/ or atT?&st one secondary amino group. 11. The nol di ng conposition
according to any of clains 1 to 10, also conprising from 0.005 to 2% by

wei ght, &@gg]b?rwé@ﬁ wei ght of conponpris{AT), of |a stabilizer as 10
conponent ) he nol di ng conposition according to claim1l, wherein
corrponentD( Ph)byiveeight] st eri cal 'y hi ndef@at5 phenol and the ratio by weight of
phenol tp zeolitic material is in the range from(7:1 to 1:2. 15 13. The

nol di ng dodffediytwaightaccording to any pd0&lains 1 to 12, also conprising from
0.001 to} 2% by weight based on the weight of conponent (Al), of at |east
one pol M%@Y&@léﬁhponent (D2). 20 p&I5 The ol dijng conposition accor di ng
to any of—¢lains—1 to 13 --alsoconpripipngfrom— 04002 to 2% by wei ght, based
on the We@%[}f’bdfw"ég)lﬁbonent (AI) of a”p-%‘rkal ine eafth netal silicate and/or

of an al kat+ eatr-th—rretal—ghyecerophopphate—as—<conponent (D3). 15. The
mol di ng g’?’t"i’%@{bccor ding to any 3¢2(g| ains 1 14, al so conprising from

25 0.01 mmw nponent (Al),
Thermal test in air (WL, %) 1.30
VDA 275 [ppm] 8

Tensile modulus of elasticity [MPa] 2,431

Yield stress [MPa] 59.9




- of at |east one ester obtainable via reaction of at |east one saturated or
unsaturated aliphatic carboxylic acid having from 10 to 40 carbon atons with
at | eastproneoopedsyedn or with at | east one saturated aliphatic al cohol having
from2 to 40 carbon atons, 30 and/or -7®f at | east one am de obtainable via
reaction of at |east one saturated or wunsaturated aliphatic carboxylic acid
havi ng frg;gi&]g) to 40 carbon atons with an amne having from2 to 20 carbon
atons; and/o 35 - of at | east one ether obtainable via reaction of at

| east one alcohol with at |east one ethylene oxide, as conponent (D4). PF

0000056250/ SchA -ni@dinkBeontiiitival Q@rﬂﬁiﬁgﬂ%@ﬁi 10 @N92.090%, diyngefoft 8NX 104st Ghai M 1
to 15, also COI"B{II’I sin flrom 0.01 to bY% b¥1 ?Afgﬁt baﬁg& gn th |g{{1t of
conponent (Al )PORgXYIgthylene as.ampaomRt A(fé;)a_d 0.0ph do 8Py }ﬁﬁveb%ﬁ’\[l}%é P®n
accordi ng to athy vafiglt! i coenponemt (1) padsent mohp meding cohiposition] bf asleawmpenent

(D8) from 0.0L t0.5%by: vei he wej f nent. (Al). 18.
The ol ding. corsaus Hafislrgfpod atdls b e i ol 03 EIBA Mk
|l east 10 one ipoDixaated apdeRBNi @135, Wersin Hwesipolof dhy pettivldseniethsoropitt y mer
or at |east %@teﬂ@ﬂﬁ%ﬁﬁ%@%‘ﬁ&ﬁﬁ@ﬁ&lﬂﬂ&%mﬁed%T@@tlﬁﬁﬁ).conposed of at

| east one pol yoxynet hyl en onopol ynmer ‘an | east one pol yoxynet hyl ene
copol yner. 19. The nol di ng conposition according to any of clains 1 to 18,

al so wonpr.i si Mphdimolding $6mpPodeibY aveirdifh to RESAA], 0RhdrBiRA t‘h@idﬁ)hé dRinee@ngranent

(Al'), of at | easi. .one {l)_oh uret hane .as 0c Qﬂgt (A2). 20. The nol ding

conposi tion actOPlf Mgt B1nth rpgee AR hioth® B8t yuret hane is a

t hernopl asti c pol yester pol yuret hane whose Shore hardness A determned to

DIN 20 53505, . S I f : . di.-n il on

accordi ngé%'t o] a?nllle oF {H(I:'{lg(?onné&%ﬁ?) 4] ;{fg(?pd\zﬂ%otégla?%rln%rlj%e‘ﬁ%geelgmeer#ﬂ%%q?fgﬁ%%ﬁglteg nost

8 ppm pr ef er adflthe agolitiggnatariad pnin thetasgefoad tood MDAISTENINGGIDISO B&00f a

zeoliigc material as a constituent of a nolding conposition conprising at

| east one pol yoxynet hyl ene for reduction of the formal dehyde eni ssion of the
4. Thé molding composition according to any of claims 1 to 3, comprising from 0.05 to

0.50% by weight of the zeolitic material, based on the weight of component (A1)

present in the molding composition.

20 5. The molding composition according to any of claims 1 to 4, wherein the molar Si:Al
ratio, calculated as molar SiO;:Al;O; ratio, of the zeolitic material is in the range up
to 5:1.
6. The molding composition according to any of claims 1 to 5, wherein the size of at
25 least 90% of the primary crystals of the zeolitic material is in the range from 1.5 to

3.0 pm, determined by way of SEM.

7. The molding composition according to any of claims ! to 6, wherein at least 75% by
weight of the zeolitic material is not present in the H form.

30
8. The molding composition according to any of claims 1 to 7, wherein the molar Si:Al
ratio, calculated as molar SiQ;:AlyO; ratio, of the zeolitic material is in the range
from 1:1 to 2:1, the size of at least 95% of the primary crystals of the zeolitic
material is in the range from 1.75 to 2.75 pm, determined by way of SEM, and at
35 least 95% by weight of the zeolitic material is not present in the H form.

9. The molding composition according to any of claims 1 to 8, wherein the molding



mol di ng conposition. 23. The use according to claim 22, wherein the pore
di aneter of the zeolitic material is 30 in the range fromO0.3 to 0.5 mu,
det er m negk dodpob¥obb/6m134 and DI N 66135. 24. The use according to claim 22 or
23, wherein the size of the particles ofithe zeolitic material is in the
range from3 to 7 m determned to | SO 13320. 35 25. The use according to
A o L e iR LR ook e ARSI 3R 80T L e
nol di ng conpositi Ple o p f&rabl SE 7 ppm
determned to VDA 275. PF 0000056250/ Sch -73- 26. The use according to any

of clainsjR2 tphemol E&hﬂoﬁ@o@ﬁ&%ﬂlﬁg@@ﬁﬁﬁ@ﬂ@laﬂﬁy'l% 9, Wﬁh&ﬁ@hﬁﬁm@l ar
mass distribution and havin ri am no and/ or,, secondary am no
group i s used SRORPSHORS PRI r@* e spaPoHydc %E%%@?IB)HISPS‘}SC PRELAA®N of
the fdr mal dehydistridtiies icompoibinghe ﬂmlsmlbng igre sarhinongrolp 2ahd/dx pr dees sné or
preparation ofse n’H" d[(aal gﬂoegarg’%)om tion according to any of clains 1 to 21,

conprising m Xin one pol yoxynethylene with a zeolitic nmateri al
whose pore dianmeter is in the range from0.3 to 0.5 nm determned to DI N

66134 angy DI Np f i

eter ol 15 1 nEnEo e IR AR AR, 6 o M o Ao AL L
process accor A% 2@ by wemht, I@é@ﬁ)@ﬁéﬁ%@’e’ékt plisoraponsnt §A b wp @siiatiilizer as
conprigsi ng pol smpuiehtpigne and zeolitic material, at a terrperature in the
range from 100 to 270C. 15 29. The process accordl ng to claim27 or 28,

al so conprising processing of the nolding conposition to give a nDIdlng

30. A nol ti.ng, Tiebhmildiap | @nipesiopr ecesiingaec olaith n:g twheztiai mrﬂ@memh(BE) is a

f or mal dehyde a S r b

det ermi ned by Wa %em%n}' Wpedﬂ%f E)ISAJH%{ ﬁfﬁ%tw ngggt (%eh [ ngtOCZS%@sWFG Ems n
according to aﬂlyraﬁge(ﬂcenﬁﬂtm Ith 21, or of a nolding conposition, obtainable
by a jyocess according to claim27 or 28, for 25 production of a nolding,
wher el n the nol di ng is atoy or a part of a i s an autonobile
accessor yi3.aj r Eheamplding exymppsitionpccaping @%ﬁ@iﬁ}}msdrmalzpalﬁﬂ compaiging from

aut onobi | e acc@egpiy 299 by ateight! Balit orA EeeREIRhY of @SmPonedt AL P FCREESPMe OF
is

polyamide as component (D2).

20 14.  The molding composition according to any of claims 1 to 13, also comprising from
0.002 to 2% by weight, based on the weight of component (A1), of an alkaline earth
metal silicate and/or of an alkaline earth metal glycerophosphate as component (D3).

15.  The molding composition according to any of claims 1 to 14, also comprising from
25 0.01 to 5% by weight, based on the weight of component (A1),

- of at least one ester obtainable via reaction of at least one saturated or
unsaturated aliphatic carboxylic acid having from 10 to 40 carbon atoms with at
least one polyol or with at least one saturated aliphatic alcohol having from 2 to
40 carbon atoms,

30 and/or

- of at least onc amide obtainable via reaction of at least one saturated or
unsaturated aliphatic carboxylic acid having from 10 to 40 carbon atoms with an
amine having from 2 to 20 carbon atoms;
and/or

35 - of at least one ether obtainable via reaction of at least one alcohol with at least
one ethylene oxide,

as component (D4).



packagi ng or a part of packaging, or is a container or a part of a

cont ai ner,

10

15

20

25

30

35

16.

17.

18.

19.

20.

21,

22,

23.

24.

25.

or

Is a household device or a part of a household device, or
a nedi cal prdgydoe@setna part of 30 a nedical device, or is a constituent of a
cosnetic item or is a part of an electyical or electronic apparatus,
an apparatus used in house construction or a part of such an apparatus.

The molding composition according to any of claims 1 to 15, also comprising from
0.01 to 5% by weight, based on the weight of component (A1), of talc as component
(C).

The molding composition according to any of claims 1 to 16, also comprising white
oil as component (D8) from 0.01 to 5% by weight, based on the weight of
component (Al).

The molding composition according to any of claims 1 to 17, wherein the at least
one polyoxymethylene is at least one polyoxymethylene homopolymer or at least
one polyoxymethylene copolymer, or a mixture composed of at least one

polyoxymethylene homopolymer and at least one polyoxymethylene copolymer.

The molding composition according to any of claims 1 to 18, also comprising up to
55% by weight, based on the weight of component (A1), of at least one polyurethane
as component (A2).

The molding composition according to claim 19, wherein the polyurethane is a
thermoplastic polyester polyurethane whose Shore hardness A, determined to DIN
53505, is in the range from 75 to 90.

The molding composition according to any of claims 1 to 20, whose formaldehyde
emission is at most 8 ppm, preferably at most 7 ppm, determined to VDA 275,

Use of a zeolitic material as a constituent of a molding composition comprising at
least one polyoxymethylene for reduction of the formaldehyde emission of the

molding composition.

The use according to claim 22, wherein the pore diameter of the zeolitic material is
in the range from 0.3 to 0.5 nm, determined to DIN 66134 and DIN 66135.

The use according to claim 22 or 23, wherein the size of the particles of the zeolitic
material is in the range from 3 to 7 um, determined to ISO 13320.

The use according to any of claims 22 to 24 for reduction of the formaldehyde
emission of the molding composition to a value of at most 8 ppm, preferably at most
7 ppm, determined to VDA 275.

or

'S

S
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15

20

25

30

PF 0000056250/Sch

26.

27.

28.

29,

30.

31.

-73 -

The use according to any of claims 22 to 25, wherein no organic compound having
monodisperse molar mass distribution and having a primary amino group and/or
secondary amino group is used as a constituent of the molding composition for

reduction of the formaldehyde emission of the molding composition.

A process for preparation of a molding composition according to any of claims 1 to
21, comprising mixing of at least one polyoxymethylene with a zeolitic material
whose pore diameter is in the range from 0.3 to 0.5 nm, determined to DIN 66134
and DIN 66135, wherein the size of the particles of the zeolitic material is in the
range from 3 to 7 pm, determined to ISO 13320.

The process according to claim 27, comprising extrusion of a composition,

comprising polyoxymethylene and zeolitic material, at a temperature in the range
from 100 to 270°C.

The process according to claim 27 or 28, also comprising processing of the molding

composition to give a molding,.

A molding, obtainable by a process according to claim 29, whose formaldehyde
emission is at most 8 ppm, preferably at most 7 ppm, determined by way of VDA
275.

The use of a molding composition according to any of claims 1 to 21, or of a
molding composition, obtainable by a process according to claim 27 or 28, for
production of a molding, wherein the molding is a toy or a part of a toy, or is an
automobile accessory, aircraft accessory, or ship accessory, or a part of an
automobile accessory, of an aircraft accessory, or of a ship accessory, or is
packaging or a part of packaging, or is a container or a part of a container, or is a
household device or a part of a household device, or is a medical device or a part of
a medical device, or is a constituent of a cosmetic item, or is a part of an electrical or
electronic apparatus, or is an apparatus used in house construction or a part of such

an apparatus.



