
EP 0 427 874 B1 Description Field of the Invention: 5     The present
invention relates to a polyacetal copolymer having excellent surface
decorating perfor- mance. More specifically, the present invention relates
to a polyacetal copolymer which permits direct coating and printing on a
molded article made of the  polyacetal copolymer without acid treatment or
primer treatment of the molded article surface, and a composition thereof.
10 Background of the Invention: Polyacetal resin is widely used in a
variety of fields such as in the field of automobile parts, etc., because
of its excellent mechanical strength, abrasion resistance, creep
properties, fatigue properties and electrical properties. 15    In general,
however, polyacetal resin has a problem in that surface decorating such as
printing, coating, etc., is difficult due to its poor surface activity.
Therefore, several attempts have been made to improve its surface
decorating performance. For example, there have been proposed a method of
preliminary treatment with acidic chemicals of phosphoric acid and sulfuric
acid, a method of using a cellulose-based coating composition as a primer,
a method of using a primer prepared by dissolving a chlorinated polyolefin
resin in 20 a chlorine-containing solvent, and some other methods to
improve surface decorating performance have been proposed. However, these
methods are not fully satisfactory due to problems such as the requirement
of additional processing steps for acid treatment and washing with water,
deformation of the material due to a step of drying the coating,
harmfulness of a chlorine-containing solvent, etc. 25     An object of this
invention is to overcome the above problems associated with the prior
methods such as the requirement of additional processing steps, deformation
of the material, harmfulness of a chlorine- containing solvent, etc. That
is, the present invention seeks to simplify the, coating step and to reduce
production costs so that a decorative article having a coating with high
bond strength can be produced free from material deformation by only
applying a coating composition directly to a polyacetal molded article 30
surface without any chemical treatment or primer treatment and drying the
coating. An acetal polymer is usually produced by homopolymerization of
formaldehyde or trioxane, or by copolymerization of formaldehyde or
trioxane with a cyclic ether. For example, U.S. Patent 3,218,295 discloses
the polymerization of formaldehyde in the presence of a polyalkylene glycol
or a vinyl compound such as a vinyloxyethylamine/methyl methacrylate
copolymer or a 35  vinyloxyethylamine/isobutyl methacrylate copolymer. U.S.
Patent 3,732,333 also discloses the polymeriza- tion of formaldehyde in the
presence of a living polymer of a vinyl compound such as styrene or methyl
methacrylate. However, polymers obtained by the above polymerization
processes can hardly give the surface 



decorating performance referred to in the present invention. Further, the
mechanical properties inherently 40 belonging to a polyacetal resin are
degraded to a great extent. The polymer of the above U.S. Patent 3,732,333
also has a defect in that the polymer is a mixture of a vinyl polymer with
an aldehyde homopolymer due to its polymerization process in which
formaldehyde is polymerized In the presence of a living polymer as a
polymerization initiator. JP-A-60 40 111 also discloses copolymers of
polyoxymethylene and vinyl polymers. The present 45 invention differs from
these in that the polymers presently claimed are linear and not graft
copolymers. Disclosure of the Invention The present inventors have made a
diligent study to overcome the above problems, and found that a 50 novel
polyacetal copolymer comprising a polyoxymethylene and a specific vinyl
compound and a composi- tion thereof give an excellent surface decorating
performance to permit coating and printing without any preliminary
treatment with a chemical or primer treatment, and this invention has been
completed on the basis of this finding. The first and second aspects of
this invention are directed to the following: 55     a polyacetal copolymer
which is a copolymer comprising a polyoxymethylene group (A) and a polymer
group (B), having a structure of the formula (I): An-X-B  (I) 2    EP 0 427
874 B1 wherein X is a terminal group of B and represents a binding group
derived from a compound having at least two carbon atoms and 1 to 4 groups
selected from hydroxyl, carboxyl, ester, amide, amino and alkoxy groups,
and [err] means that A is present in the quantity of n times in number, and
bonds to X, in which n = 5  1 to 4, and the polyacetal copolymer has a
number average molecular weight of 10,000 to 500,000; and a process for the
production of the above polyacetal copolymer which comprises
homopolymerizing formaldehyde or trioxane in the presence, as a molecular
weight regulator, of a polymer having 1 to 4 groups selected from hydroxyl,
carboxyl, amide, amino, ester and alkoxy groups at one terminal thereof or
copolymerizing formaldehyde or trioxane with a cyclic ether in the presence
of the above molecular weight 10 regulator. A third aspect of this
invention is directed to a polyacetal resin composition, comprising: (a) a
polyacetal copolymer having a structure of the above formula (I), (b) a
polymer having a structure of the formula (III): 15 



R [err] 20 wherein [err], is hydrogen or alkyl, R2 is hydrogen, phenyl,
cyano, chloro, acetyl or alkyl ester, and z 25   is 10 to 5,000. and (c) a
polyoxymethylene; the composition containing, per 100 parts by weight of
the (a) polyacetal copolymer, 0 to 500 parts by weight of the (b) polyvinyl
polymer and 0 to 1,700 parts by weight of the (c) polyoxymethylene, and
containing (a) and at least one of (b) and (c). 30 Preferred Embodiments of
the Invention The polyacetal copolymer of this invention is a novel
copolymer comprising a polyoxymethylene group (A) and a polymer group (B)
and having a structure of the formula (I): 36 [err]-X-B  (I) wherein X is a
terminal group of B and represents a binding group derived from a compound
having at least two carbon atoms and 1 to 4 groups selected from hydroxyl,
carboxyl, ester, amide, amino and alkoxy 40 groups, and [err] means that A
is present in the quantity of n times in number, and bonds to X in which n
= 1 to 4. The above polyoxymethylene group encompasses a polyoxymethylene
homopolymer and a polyoxymethylene copolymer. The above polyoxymethylene
homopolymer is a polymer having oxymethylene recurring units of [err]. The
above polyoxymethylene copolymer is also a polymer having the following
oxyalkylene units: 45 50 [err] 55 wherein each [err] is independently
hydrogen, alkyl or aryl, and m is 2 to 6. These oxyalkylene units are
inserted into a chain of the oxymethylene units at random. 3    EP 0 427
874 B1 The content of the oxyalkylene units in the polyoxymethylene
copolymer is 0.05 to 50 moles, preferably 0.1 to 20 moles per 100 moles of
the oxymethylene units. 



The polyacetal copolymer of this invention which has a hydroxyl group in
the terminal portion of the polyoxymethylene chain immediately after the
polymerization is unstable. When the polyoxymethylene group is a
polyoxymethylene homopolymer, the terminal hydroxyl group is converted to a
stable group by a known method such as esterification, etherificatior,
urethanation, etc., before the practical use of the polyacetal copolymer.
When the polyoxymethylene group is a polyoxymethylene copolymer, the
terminal group is treated in the same way as in the case of the
polyoxymethylene homopolymer or the terminal unstable group Is removed by
hydrolysis before practical use. to    The structure of the polyacetal
copolymer of this invention is identified in the following manner. That is,
when the polyacetal copolymer is hydrolyzed in an acidic aqueous solution,
the oxymethylene recurring unit portion becomes formaldehyde, and the
oxyalkylene unit portion inserted into the polyoxymethylene copolymer
becomes an alkylene glycol of the following formula: 15 [err] [err] 20
[err] In addition, the polymer group becomes a polymer of the formula (IV):
25 X-B  (IV) wherein X' represents 1 to 4 hydroxyl or carboxyl groups,
since the bond between X and the polyoxymethylene group (A) in the formula
(I) is broken. 30     The formaldehyde and the alkylene glycol are analyzed
and determined by means of gas chromatog- raphy, liquid chromatography, or
the like. The polymer of formula (IV) is also analyzed and determined by
means of chromatography, IR, NMR, GPC, or the like. The number average
molecular weight of the polyacetal copolymer of this invention is the same
as those of known high-molecular-weight polyacetals, and it is in the range
of about 10,000 to 500,000. The 35 lower limit of the number average
molecular weight is limited by the properties of the polyacetal copolymer,
and the upper limit thereof is limited by the molding processability of the
polyacetal copolymer. The number average molecular weight of the polyacetal
copolymer is determined in the following manner. That is, the number
average molecular weight of 100,000 or less is determined by the osmotic
pressure method or by the end-group analysis method, and the number average
molecular weight of 100,000 or more is 40 determined by relating the weight
average molecular weight determined by the light-scattering method with an
elution curve determined by gel permeation chromatography (GPC). The A
segment of the polyacetal copolymer of this invention encompasses a
polyoxymethylene homopolymer and a polyoxymethylene copolymer. In the
polyoxymethylene copolymer, the oxyalkylene 



unit to be inserted into the polymer composed mainly of oxymethylene units
is represented by the formula: 45 R [err] 50
[err] 55 wherein each Ro is independently hydrogen, alkyl or aryl, and m is
2 to 6. Examples of the oxyalkylene unit are an oxyethylene unit [err], an
oxypropylene unit 4    EP 0 427 874 B1 [err] [err] an oxytrimethylene unit
[err] an oxytetramethylene unit [err], an oxybutylene unit 10
[err] [err] 15  an oxyhexamethylene unit  [err] ,and an oxyphenylethylene
unit 20                                    [err] Of these oxyalkylene
units, the oxyethylene unit and the oxytetramethylene unit are particularly
preferred in view of improvement in physical properties of the polyacetal
copolymer. 26     The polyoxymethylene group (A) as one segment of the
polyacetal copolymer of this invention has a number average molecular
weight of about 5,000 to about 495,000. The lower limit of the number
average molecular weight is limited by physical properties of the
polyacetal copolymer, and the upper limit thereof is limited by the molding
processability of the polyacetal copolymer. The polymer group (B) as
another segment of the polyacetal copolymer of this invention is a compound
30  having a structure of the formula (II): 35                 [err] [err]
40 wherein [err] is hydrogen or alkyl. [err] is hydrogen, phenyl, cyano,
chloro, acetyl, alkyl ester, and [err] is 10 to 5,000. Compounds having a
structure of the formula (II) are classified into the following three
groups. Examples of the first group are a styrene polymer, an acrylonitrile
polymer, a vinyl chloride polymer, an ethylene polymer, a vinyl acetate
polymer, a styrene/acrylonitrile copolymer, a styrene/inyl chloride 45
copolymer, an ethylene/vinyl acetate copolymer, a styrene/vinyl acetate
copolymer, an acrylonitrile/vinyl 



acetate copolymer and a vinyl chloride/vinyl acetate copolymer. Examples of
the second group are a polymer of an acrylic or a methacrylic ester and a
copolymer of an acrylic ester and a methacrylic ester. Typical examples of
the acrylic ester are methyl acrylate, ethyl acrylate, n-propyl acrylate,
iso-propyl so  acrylate, n-butyl acrylate, iso-butyl acrylate, sec-butyl
acrylate, tert-butyl acrylate, n-octyl acrylate, 2- ethylhexyl acrylate,
n-lauryl acrylate, iso-lauryl acrylate, n-stearyl acrylate, iso-stearyl
acrylate, acrylamide, dimethylaminoethyl acrylate, glycidyl acrylate, and
cyclohexyl acrylate. Typical examples of the methacrylic ester are methyl
methacrylate, ethyl methacrylate, n-propyl methacrylate, iso-propyl
methacrylate, n-butyl methacrylate, iso-butyl methacrylate, sec-butyl
methacrylate, tert-butyl methacrylate, n-octyl methacrylate, 55
2-ethylhexyl methacrylate, n-lauryl methacrylate, iso-lauryl methacrylate,
n-stearyl methacrylate, iso-stearyl methacrylate, dimethylaminoethyl
methacrylate, glycidyl methacrylate, and cyclohexyl methacrylate. Examples
of the third group are copolymers of an acrylic or methacrylic ester with
styrene, acrylonitrile, ethylene, vinyl acetate or vinyl chloride. 5    EP
0427874 B1 The polymer group has a number average molecular weight of about
1,000 to about 300,000, and those having a number average molecular weight
of 1,000 to 100,000 are preferred in view of ease in production and
purification. In the polyacetal copolymer of this invention, the binding
group (X) which binds the polyoxymethylene 5  group (A) and the polymer
group (B) is selected from a variety of hydrocarbon moieties which have at
least 2 carbon atoms and at least one group selected from hydroxyl,
carboxyl, amino ester and alkoxy groups. A binding group having a structure
of the following formula is preferred in view of ease In production: 10 D
D 15                                    [err] [err] 20     wherein each D
is 0          0 [err] -NH-, -O- or 30 [err] 



36 Y is oxygen or sulfur, a is 0 to 3. The polyacetal copolymer of this
invention is specifically illustrated with structural formulae as follows:
(1) n = 1 in the formula (I): 40 R [err] 45 [err] [err] [err] 6    EP
0427874 B1 (2) n = 2 in the formula (I): [err] [err] 10 [err] 15     [err]
20 (3) n = 3 in the formula (I): 25 [err] 30        [err] [err] 35 [err]
[err] [err] [err] 45 50 55 



7    EP 0 427 874 B1 (4) n = 4 in the formula (I): [err] [err] 10
[err] [err] [err] [err] 16 20         [err] [err] [err] [err] 25
[err] 30 In the above structural formulae, [err] is hydrogen or alkyl,[err]
is hydrogen, phenyl, cyano, chloro, acetyl or alkyl ester, [err] is 10 to
5,000, each of [err] is independently hydrogen, alkyl or acyl, each of n'
and m' is an integer, each D is 36 0          0 [err] 40 [err] 0 45
[err] [err] and Y is oxygen or sulfur. 50    In addition, the structural
formula [err] 55 means that m' mol of the oxyethylene units are inserted in
n' mol of the oxymethylene units, and does not 



define the distribution of the oxymethylene units in the polymer chain. The
production of the polyacetal copolymer of this invention will be explained
below. 8    EP 0 427 874 B1 The polyacetal copolymer of this invention is
produced by homopolymerizing formaldehyde or trioxane in the presence, as a
molecular weight regulator, of a polymer which has a structure of the
formula (11): 5 [err] 10 wherein [err] is hydrogen or alkyl, [err] is
hydrogen, phenyl, cyano, chloro, acetyl or alkyl ester, and [err] is 10 to
5,000, and which has 1 to 4 groups selected from hydroxyl, carboxyl, ester,
amide, amino and alkoxy 15 groups at one terminal portion thereof or by
copolymerizing formaldehyde or trioxane with a cyclic ether In the presence
of the above molecular weight regulator. Examples of the molecular weight
regulator used in this invention are illustrated with structural formulae
as follows: (1) First group 20 25           [err] 30 (2) Second group [err]
[err] 40 (3) Third group 45 [err] [err] [err] 55 9   



EP 0 427 874 B1 (4) Fourth group [err] [err] 10            [err] [err]
[err] 15 In the above formulae, each of [err] is independently hydroxyl,
alkoxy, ester, carboxyl or amino. It is desirable to purify the above
molecular weight regulators by distillation, adsorption, drying, etc., in
advance of the use for the polymerization. These molecular weight
regulators may be used alone or In 20 combination. In the
homopolymerization in this invention, fully purified formaldehyde or
trioxane is used as a starting material. An anionic polymerization catalyst
is mainly used for the homopolymerization of formaldehyde, and a cationic
polymerization catalyst is used for the homopolymerization of trioxane. In
the copolymerization in this invention, fully purified formaldehyde or
trioxane is used as a starting 25  material, and these starting materials
are copolymerized with a cyclic ether in the presence of a cationic
polymerization catalyst. Examples of a first group of the cyclic ether to
be copolymerized with the above starting materials are alkylene oxides of
the formula: 30 35 40 wherein each Ro is independently hydrogen, alkyl or
aryl, and m is 2 to 6, such as ethylene oxide, propylene oxide, butylene
oxide, epichlorohydrin, styrene oxide, oxetane,
3,3-bis(chloromethyl)oxetane, tetrahydrofuran and oxepane. Of these
alkylene oxides, ethylene oxide is particularly preferred. Examples of a
second group of the cyclic ether are cyclic formals of the following
formula: 45 [err] 50 [err] [err] [err] 10 



EP 0 427 874 B1 such as ethylene glycol formal, propylene glycol formal,
diethylene glycol formal, triethylene glycol formal, 1,4-butanediol formal,
1,5-pentanediol formal, and 1,6-hexanediol formal. Of these cyclic formals,
ethylene glycol formal, diethylene glycol formal and 1,4-butanediol formal
are particularly preferred. The amount of the cyclic ether per 100 parts by
weight of the starting material is 0.03 to 100 parts by 5  weight,
preferably 01 to 50 parts by weight. The anionic polymerization catalyst
and the, cationic polymerization catalyst for use in the homo
polymerization and copolymerization in this invention are as follows.
Typical examples of the anionic polymerization catalyst are alkali metals
such as sodium and potassium, alkali metal complex compounds such as
sodium-naphthalene and potassium-anthracene, alkali 10 metal hydrides such
as sodium hydride, alkaline earth metal hydrides such as calcium hydride,
alkali metal alkoxides such as sodium methoxide and potassium t-butoxide,
alkali metal carboxylates such as sodium caproate and potassium stearate,
alkaline earth metal carboxylates such as magnesium caproate and calcium
stearate, amines such as n-butylamine, diethylamine, trioctylamine and
pyridine, quaternary ammonium salts such as ammonium stearate,
tetrabutylammonium methoxide and dimethyldistearylam- 15  monium acetate,
phosphonium salts such as tetramethylphosphonium  propionate and
trimethylbenzyl- phosphonium ethoxide, tetravalent organic tin compounds
such as tributyltin chloride, diethyltindilaurate and dibutyltin
dimethoxide, and alkyl metals such as n-butyllithium and ethylmagnesium
chloride. Examples of the cationic polymerization catalyst are
Friedel-Crafts type compounds such as tin tetrachloride, tin tetrabromide,
titanium tetrachloride, aluminum trichloride, zinc chloride, vanadium
trichlo- 20 ride, antimony pentafluoride, boron trifluoride and boron
trifluoride coordination compounds e.g. boron trifluoride diethyl etherate,
boron trifluoride acetic anhydrate, boron trifluoride triethylamine complex
com- pound; inorganic and organic acids such as perchloric acid, acetyl
perchlorate, hydroxyacetic acid, trichloroacetic acid and p-toluene
sulfonic acid, complex salt compounds such as triethyloxonium
tetrafluoroborate, triphenylmethyl hexafluoroantimonate, allyldiazonium
hexafluorophosphate and allyl- 26  diazonium tetrafluoroborate, and metal
alkyls such as diethylzinc, triethylaluminum and diethylaluminum chloride.
The amount of the above anionic polymerization catalyst and the cationic
polymerization catalyst per 100 parts by weight of the starting material is
0.0005 to 5 parts by weight. The homopolymerization or copolymerization is
carried out in the absence of a solvent or In the presence of an organic
solvent. 30     Examples of the organic solvent are aliphatic hydrocarbons
such as n-pentane, n-hexane, n-heptane, n- octane, cyclohexane and
cyclopentane, aromatic hydrocarbons such as benzene, toluene and xylene, 



halogenated aliphatic hydrocarbons such as methylene chloride, chloroform,
carbon tetrachloride, ethylene chloride and trichloroethylene, and
halogenated aromatic hydrocarbons such as chlorobenzene and o-
dlchlorobenzene. These organic solvents may be used alone or in
combination. The molecular weight 35 regulator is used by homogeneously
dissolving or dispersing it in the reaction system. The concentration of
the molecular weight regulator in the system can be easily determined by an
experiment depending upon the molecular weight required for a desired
polyacetal copolymer. The reaction temperature is usually set at a
temperature between -20 C and 230 C, and it is preferably set between [err]
when no solvent is used, and between [err] when an 40 organic solvent is
used. The reaction time is not specially limited, and may be set for a
period of time between 5 seconds and 300 minutes. The homopolymerization or
copolymerization is terminated by adding a short-stop to the reaction
system after a predetermined period of time. The resultant polymer is
stabilized by removing its unstable 45 terminal portion by hydrolysis or by
blocking the unstable terminal portion by an esterification method, etc. A
stabilizer, etc., may be further added to the stabilized polyacetal
copolymer as required before practical use. The polyacetal copolymer of
this invention provides for an excellent surface decorating performance
even if used alone, and it also exhibits an excellent performance when used
in combination with another 50  component, as will be described below. The
composition of this invention will be explained below. The polyacetal resin
composition of the present invention comprises (a) a polyacetal copolymer
of this invention, (b) a polymer having a structure of the formula (III):
65    EP 0 427 874 B1 [err] 5                               [err]
(III) 10  wherein [err]is hydrogen or alkyl, [err] is hydrogen phenyl,
cyano, chloro, acetyl or alkyl ester, and z is 10 to 5,000, and (c) a
polyoxymethylene: the composition containing, per 100 parts by weight of
the (a) polyacetal copolymer, 0 to 500 parts by weight of the (b) polymer
and 0 to 1,700 parts by weight of the (c) polyoxymethylene, and containing
(a) and at least one of (b) and (c). The polymer having a structure of the
formula (III) for use in the polyacetal resin composition of this 15
invention is classified into three groups. 



Examples of the first group are a styrene polymer, an acrylonitrile
polymer, a vinyl chloride polymer, an ethylene polymer, a vinyl acetate
polymer, a styrene/acrylonitrile copolymer, a styrene/vinyl chloride
copolymer, an ethylene/vinyl acetate copolymer, a styrene/vinyl acetate
copolymer, an acrylonitrile/vinyl acetate copolymer, and a vinyl
chloride/vinyl acetate copolymer. 20     Examples of the second group are a
polymer of an acrylic or methacrylic ester and a copolymer of an acrylic
ester and a methacrylic ester. Typical examples of the acrylic ester are
methyl acrylate, ethyl acrylate, n-propyl acrylate, iso-propyl acrylate,
n-butyl acrylate, iso-butyl acrylate, sec-butyl acrylate, tert-butyl
acrylate, n-octyl acrylate, 2- ethylhexyl acrylate, n-lauryl acrylate,
iso-lauryl acrylate, n-stearyl acrylate, iso-stearyl acrylate, 2-hydrox- 25
ylethyl acrylate, acrylamide, dimethylaminoethyl acrylate, glycidyl
acrylate, and cyclohexyl acrylate. Typical examples of the methacrylic
ester are methyl methacrylate, ethyl methacrylate, n-propyl methacrylate,
iso- propyl methacrylate, n-butyl methacrylate, iso-butyl methacrylate,
sec-butyl methacrylate, tert-butyl methacrylate, n-octyl methacrylate,
2-ethylhexyl methacrylate, n-lauryl methacrylate, iso-lauryl methacrylate,
n-stearyl  methacrylate,  iso-stearyl  methacrylate,  2-hydroxyethyl
methacrylate,  2-hydroxypropyl 30  methacrylate, dimethylaminoethyl
methacrylate, glycidyl methacrylate, and cyclohexyl methacrylate. Examples
of the third group are copolymers of an acrylic or methacrylic ester with
styrene, acrylonitrile, ethylene, vinyl acetate or vinyl chloride. The
polyoxymethylene for use in the polyacetal resin composition of this
invention is classified into two groups such as a homopolymer and a
copolymer. The homopolymer in the first group is a polymer 35  obtained by
homopolymerization of formaldehyde or trioxane. The copolymer in the second
group is a polymer obtained by copolymerization of formaldehyde or trioxane
with a cyclic ether. Examples of the cyclic ether are alkylene oxides such
as ethylene oxide, propylene oxide and butylene oxide and cyclic formals
such as 1,4-butanediol formal, ethylene glycol cylcic formals such as
1,4-butanediol formal, ethylene glycol formal and diethylene glycol formal.
40     The amount of the polyvinyl polymer is required to be in the range
of 0 to 500 parts by weight per 100 parts by weight of the polyacetal
copolymer. When this amount exceeds 500 parts by weight, the mechanical
properties of polyacetal such as creep properties, fatigue properties,
lubrication properties, etc., are degraded to a great extent. The above
amount of the polyvinyl polymer is preferably 5 to 200 parts by weight. 45
When no polyvinyl polymer is incorporated, the polyacetal resin composition
is required to contain the polyacetal copolymer and the polyoxymethylene.
The amount of the polyoxymethylene is required to be in the range of 0 to
1,700 parts by weight per 100 parts by weight of the polyacetal copolymer.
When this amount exceeds 1,700 parts by weight, the surface decorating
performance is degraded, and this tendency becomes dominant when no
polyvinyl 50  polymer is added. The above amount of the polyoxymethylene is
preferably 0 to 1,500 parts by weight. 



When no polyoxymethylene is incorporated, the polyacetal resin composition
is required to contain the polyacetal copolymer and the polyvinyl polymer.
In the composition of this invention, the polyacetal copolymer functions as
a compatibilizer for the polyoxymethylene and the polyvinyl polymer, and
the composition of this invention is often obtained as a 55  homogeneous
polymer alloy. Depending upon the desired use and the intended purpose, the
composition of this invention may contain conventional auxiliaries such as
a thermal stabilizer, an antioxidant, a parting agent, a weatherability
improver, an antistatic agent, a colorant, a reinforcing agent, a
surfactant and an inorganic filler.    EP 0 427 874 B1 The composition of
this invention is, in general, melt-mixed with an extruder, and it can be
produced into molded articles by a conventional molding method such as by
injection molding or by extrusion. The molding is usually carried out at a
temperature between [err]. 5  Examples The present invention will be more
specifically  explained by reference to the following Examples, which
however, shall not limit this invention. The following measurements were
carried out, and data therefrom are shown in the Examples. 10     Reduced
viscosity: A value obtained by a measurement of 0.5 g/dl of a polymer in a
p- chlorophenol/tetrachloroethylene (weight ratio 1: 1) solution at [err].
[err]: An index for the thermal stability of a polymer. A heating loss when
a polymer whose unstable terminal portion has been stabilized with acetic
anhydride is heated under vacuum at [err] for 60 monutes. A higher value
for [err] shows better thermal stability. 15     Crosscut test: Test for
bond strength of a coating. The measurement was carried out according to
JIS K 5400. A coating on a test piece was cross cut lengthwise and
widthwise 11 times at intervals of 1 mm each to form 100 squares within a 1
cm2 square. A cellophane tape was applied thereto, and peeled off. The bond
strength of the coating was evaluated on the basis of the number of 1 mm x
1 mm squares. A smaller number of the squares which were peeled off shows a
higher bond strength. A coating surface having 20 higher bond strength has
a better decorating performance. Abrasion wear: A measure of mechanical
properties. The measurement was carried out according to JIS K 7218A by
using a pressing material S45C under a surface pressure of 1 Kg/[err], a
linear speed of 24 cm/sec and a run distance of 50 km. Less abrasion wear
shows better mechanical properties. MI: A measure for molecular weight. The
measurement was carried out according to the conditions of 25  ASTM D-1238
E. 



Example 1 (1) Production of polyacetal copolymer 30 Fully dehydrated and
dried p-formaldehyde was pyrolyzed at [err], and passed through a cooling
trap several times to give a formaldehyde gas having a purity of not less
than 99.9%. 300 g/h of the formaldehyde gas was introduced into  1,500 g of
toluene containing 1.0 x [err] mol/I of tetrabutylammonium acetate and 8.1
x [err] mol/I of 35 [err] [err] [err] 40 [err] 45  (polybutyl acrylate
whose one terminal was modified to hydroxyl, [err] = 9,000, "PBA-9"
hereinafter) as a molecular weight regulator. Simultaneously with the
introduction of the formaldehyde, toluene containing 1.0 x [err] mol/I of
tetrabutylammonium acetate and 8.1 x [err] mol/I of PBA-9 was continuously
introduced at a rate of 1,500 g/h for 4 hours. The formaldehyde gas was
also continuously introduced at a rate of 300 g/h, during which the
polymerization temperature was maintained at [err]. Toluene containing a
polymer was so continuously extracted in such an amount that met with the
supply, and the polymer was isolated by filtration. The polymer was fully
washed with hot acetone and dried under vacuum at [err] to give 1,050 g of
a white polymer. This polymer was subjected to extraction in chloroform at
[err] for 5 hours to show an extraction of PBA-9. 55  (2) Determination of
structure of polyacetal copolymer 5 g of the polyacetal copolymer obtained
in step (1) of Example (1) above was dispersed in 95 g of a 0.1 N
hydrochloric acid aqueous solution, and the resultant dispersion was heated
at [err] for 2 hours. This 13    EP 0 427 874 B1 heating procedure
converted the oxymethylene-recurring unit portions back to formaldehyde
under com- plete hydrolysis. Meanwhile, the molecular weight regulator did
not undergo hydrolysis under the above conditions. Then, the resultant
solution was neutralized with a 0.5 N sodium hydroxide aqueous solution,
the solution was evaporated under atmospheric pressure, and the remainder
was extracted by adding 50 g of 5  tetrahydrofuran. The resultant extract
liquid was quantitatively determined by liquid chromatography, 



whereby 13.4 x [err] moles of PBA-9 per mole of formaldehyde was detected.
The polyacetal copolymer obtained in step (1) was subjected to infrared
absorption spectrum analysis to the determine ester groups, whereby 9.42 x
[err] moles of ester groups 10 [err] 15 derived from PBA-9 per mole of
formaldehyde were detected. 50 g of the polyacetal copolymer obtained in
step (1), 500 g of acetic anhydride and 0.1 g of sodium acetate were
together heated at 139 C for 3 hours for terminal acetylation, and 46 g of
the polymer was recovered. The polymer was subjected to infrared absorption
spectrum analysis to determine the ester 20  groups, whereby 9.48 x [err]
moles of the ester groups per mole of formaldehyde were detected. The ester
groups determined by this analysis include the ester group 25
[err] [err] derived from PBA-9 and the ester group [err] corresponding to
the terminal hydroxyl group of the polymer. The above analysis and results
show that the polymer had an oxymethylene chain of which the number average
molecular weight was 18,300, and the polymer was a polyacetal copolymer
having the following 40 structure: [err] 45
[err] [err] 50 (3) Determination of physical properties and coatability of
polyacetal copolymer The polyacetal copolymer obtained in step (1) had a
reduced viscosity of 1.34, which was the desired 55  amount. The polyacetal
copolymer exhibited a [err] of 99% and had an excellent thermal stability.
A stabilizer was added to the polyacetal copolymer which had been
terminal-stabilized, the mixture was molded, and the resultant article was
coated with a urethane-based coating composition. The coating was dried at
a predetermined temperature for a predetermined period of time. The
resultant test piece was 14    EP 0 427 874 B1 



subjected to a crosscut test to evaluate its coatability. The results of
the crosscut test showed excellent coatability and the number of squares
peeled off was 0/100. Example 2 5 (1) Production of polyacetal copolymer
Fully dehydrated and dried p-formaldehyde was pyrolyzed at [err], and
passed through a cooling trap several times to give a formaldehyde gas
having a purity of at least 99.9%. 300 g/h of the formaldehyde 10  gas was
introduced into 1,500 g of toluene containing 1.0 x [err] mol/l of
tetrabutylammonium acetate and 5.35 x [err] mol/l of [err] [err]
[err] [err] [err] 20 [err] 25  (polybutyl methacrylate whose one terminal
end was modified to hydroxyl, [err]   = 8,800, "PBA-2" hereinafter) as a
molecular weight regulator. Simultaneously with the introduction of the
formaldehyde, toluene containing 1.0 x [err] mol/l of tetrabutylammonium
acetate and 5.35 x 10-3 mol/I of PBA-2 was continuously introduced at a
rate of 1,500 g/hour for 4 hours. The formaldehyde gas was also
continuously introduced at a rate of 300 g/h, during which the
polymerization temperature was maintained at [err]. 30  Toluene containing
a polymer was continuously extracted in such an amount that met with the
supply, and the polymer was isolated by filtration. The polymer was fully
washed with hot acetone and dried under vacuum at [err] to give 1,120 g of
a white polymer. This polymer was subjected to extraction in chloroform at
[err] for 5 hours to show no extraction of PBA-2. 35  (2) Determination of
structure of polyacetal copolymer 5 g of the polyacetal copolymer obtained
in step (1) was dispersed in 95 g of a 0.1 N hydrochloric acid aqueous
solution, and the resultant dispersion was heated at [err] for 2 hours.
This heating procedure converted oxymethylene-recurring unit portions back
to formaldehyde under complete hydrolysis. Mean- 40  while, the molecular
weight regulator did not undergo hydrolysis under the above conditions.
Then, the resultant solution was neutralized with a 0.5 N sodium hydroxide
aqueous solution, the solution was evaporated under atmospheric pressure,
and the remainder was extracted by adding 50 g of tetrahydrofuran. The
resultant liquid extract was determined by liquid chromatography, whereby
6.82 x [err] mol of PBA-2 per mole of formaldehyde was detected. 45     The
polyacetal copolymer obtained in step (1) was subjected to infrared
absorption spectrum analysis to determine the ester groups, whereby 46.9 x
10-3 mol of ester groups 



50 [err] derived from PBA-2 per mole of formaldehyde were detected. 55
50 g of the polyacetal copolymer obtained in step (1), 500 g of acetic
anhydride and 0.1 g of sodium acetate were together heated at 139 C for 3
hours for terminal acetylation, and 46 g of the polymer was recovered. The
polymer was subjected to infrared absorption spectrum analysis to determine
the ester groups, whereby 48.6 x [err] mol of the ester groups per mole of
formaldehyde were detected. The ester 15    EP 0 427 874 B1 groups
determined by this analysis contained the ester group [err] derived from
PBA-2 and the ester group 10 [err] [err] 15 corresponding to the terminal
hydroxyl group of the polymer. The above analysis and results show that the
polymer had an oxymethylene chain of which the number average molecular
weight was 16,200, and the polymer was a polyacetal copolymer having the
following structure: 20 CH 25                [err] [err] [err] 30 (3)
Determination of physical properties  and  coatability of  polyacetal
copolymer 35 The polyacetal copolymer obtained in step (1) had a reduced
viscosity of 1.43, which was the desired amount. The polyacetal copolymer
exhibited a [err] of 98.9% and had an excellent thermal stability. A
stabilizer was added to the polyacetal copolymer, the mixture was molded,
and the resultant article was coated with an urethane-based coating
composition. The coating was dried at a predetermined temperature 



40  for a predetermined period of time. The resultant test piece was
subjected to a crosscut test to evaluate its coatability. The results of
the crosscut test showed excellent coatability in which the number of
squares peeled off was 01100. Example 3 45 The "production of polyacetal
copolymer" in Example 1 was repeated except that PBA-9 was replaced with a
molecular weight regulator of 50 3 [err] [err] [err]    EP 0 427 874 B1
(polymethyl methacrylate whose one terminal portion was modified to
hydroxyl, [err] = 16,000). The resultant polymer had a reduced viscosity of
1.84 and exhibited a [err] of 99.1. The polymer also had a number average
molecular weight of 43,000. Further, the polymer was found to be a
polyacetal copolymer having the following structure: 5 [err] [err] [err]
[err] 15 The above polyacetal copolymer was used for the evaluation of the
coatability of an article molded therefrom. In a crosscut test (using a
urethane-based coating composition), the molded article showed excellent
coatability in which the number of squares peeled off was 0/100. 20 Example
4 The "production of polyacetal copolymer" in Example 1 was replaced with a
molecular weight regulator of 26 [err] 



30                             [err] [err] 35 (polystyrene whose one
terminal portion was modified to hydroxyl, [err] = 6,000). The resultant
polymer had a reduced viscosity of 1.28 and exhibited a [err] of 98.8. The
polymer also had a number average molecular weight of 47,400. Further, the
polymer was found to be a polyacetal copolymer having the following
structure: 40 [err] 45                     [err] [err] 50 The above
polyacetal copolymer was used for the evaluation of the coatability of an
article molded therefrom. In a crosscut test (using an urethane-based
coating composition), the molded article showed excellent coatability in
which the number of squares peeled off was 0/100. 55 17    EP 0 427 874 B1
Example 5 (1) Production of polyacetal copolymer 5     A kneader having two
[err]-formed stirring blades was charged with 500 g of fully purified
trioxane, 10 g of ethylene oxide and 165 g of a molecular weight regulator
of 10                             [err] (polystyrene whose one terminal
portion was modified into hydroxyl, [err]= 6,000, "PS-5" hereinafter), and
the charged components were heated to [err]. Then, the kneader was charged
with 0.25 g of boron trifluoride dibutyl etherate, and the resultant
mixture was heated for 35 minutes. Immediately thereafter, 10 20  g of
tributylamine was added to terminate the polymerization. The reaction
mixture was taken out of the kneader, and washed with hot acetone to give
460 g of a polyacetal copolymer. This polymer was subjected to extraction
in chloroform at [err] for 5 hours to show no extraction of PS-5. (2)
Determination of structure of polyacetal copolymer 26 Hydrolysis of the
polyacetal copolymer obtained in step (1) showed that the insertion ratio
of 



oxyethylene units in this polymer was 1.5 mol per 100 mol of oxymethylene
units. The amount of PS-5 in this polymer was 15.1 x 10-4 mol per mole of
formaldehyde. The terminal hydroxy group of the polyacetal copolymer
obtained in step (1) was quantitatively 30  determined by acetylation to
show 20.2 x 10-4 mol per mole of formaldehyde. This polymer was found to
have an oxymethylene chain in which the number average molecular weight was
17,000 and which has the following structure: 35 [err] 40 The structural
formula 45 [err] so shows an insertion of 8 mol of oxyethylene units into
567 mol of oxymethylene units and does not define a distribution of the
oxyethylene units in the polymer chain. The above polyacetal copolymer had
the desired molecular weight and also had a reduced viscosity of 1.58, as
expected. It also exhibited a [err]of 98.7% and an excellent coatability of
12/100 in a crosscut test (using a urethane-based coating composition). 66
18    EP 0 427 874 B1 Example 6 (1) Production of polyacetal copolymer 5
A kneader having two [err]-formed stirring blades was charged with 500 g of
fully purified trioxane, 25 g of 1,4-butanediol formal and 150 g of a
molecular weight regulator of 10                             [err] [err] 15
(polystyrene whose one terminal portion was modified into hydroxyl, [err]=
9,000, "PS-2" hereinafter), and the charged components were heated to
[err]. Then, the kneader was charged with 0.25 g of boron trifluoride
dibutyl etherate, and the resultant mixture was heated for 35 minutes.
Immediately thereafter, 10 20 g of tributylamine was added to terminate the
polymerization. The reaction mixture was taken out of the kneader and
washed with hot acetone to give 460 g of a polyacetal copolymer. This
polymer was subjected 



to extraction In chloroform at [err] for 5 hours to show no extraction of
PS-2. (2) Determination of production of polyacetal copolymer 25 Hydrolysis
of the polyacetal copolymer obtained in step (1) showed that the insertion
ratio of oxytetramethylene units in this polymer was 1.5 mol per 100 mol of
oxymethylene units. The amount of PS- 2 in this polymer was 7.67 x [err]
mol per mole of formaldehyde. The terminal hydroxy group of the polyacetal
copolymer obtained in step (1) was quantitatively 30  determined by
acetylation to show 188 x 10-5 mol per mole of formaldehyde. This polymer
was found to have an oxymethylene chain in which the number average
molecular weight was 31,800 and which has the following structure: 35 [err]
[err] 40 The structural formula of 45 [err] shows an insertion of 8 mol of
oxytetramethylene units into 530 mol of oxymethylene units and does not 50
define a distribution of the oxyethylene units in the polymer chain. The
above polyacetal copolymer also exhibited an excellent coatability of 0/100
in the crosscut test (using an acrylic coating composition). 55    EP 0427
874 B1 Example 7 Example 5 was repeated except that a molecular weight
regulator of [err] 10                             [err] [err] 15
(acrylonitrile whose one terminal portion was modified into hydroxyl, [err]
= 24,000) was used in place of PS-5. The resultant polymer had a reduced
viscosity of 2.3 and a [err] of 98.7%. It was also found to have a number
average molecular weight of 89,000 and to have the following structural
formula: 



20 [err] [err] 25          [err] [err] 30 The structural formula of [err]
shows the insertion of 6 mol of oxyethylene units into 533 mol of
oxymethylene units, and does not define a distribution of the oxymethylene
units in the polymer chain. The above polyacetal copolymer also exhibited
an excellent coatability of 0/100 in the crosscut test 40 (using an acrylic
coating composition). Comparative Example 1 Example 1 was repeated except
that a know molecular weight regulator, methanol, was used in place of 45
PBA-9. The resultant polymer had a reduced viscosity of 1.64 and a [err] of
98.9%. It was also found to have a number average molecular weight of
26,000. It had the structural formula of [err] A molded article therefrom
was evaluated for coatability by the crosscut test (using a urethane-based
coating composition) and had a value of 100/100, or no coatability. 55
Comparative Example 2 Example 1 was repeated except that the following
polymers having no functional group at one end were used in place of PBA-9:
20    EP 0 427 874 B1 (1) Vinyl acetate/methylacrylic acid copolymer, and
(2) Vinyoxyethylamine/isobutyl methacrylate copolymer. The resultant
polymers had a reduced viscosity of 0.8 in the case of (1) and a reduced
viscosity of 1.1 in the case of (2). Each of molded articles therefrom was
evaluated for coatability by the crosscut test 5  (using an urethane-based
coating composition) and had a valve of 100/100, or no coatability. Each of
the polymers obtained in this Comparative Example was a graft copolymer in
which the trunk polymer  was formed from a vinyl acetate/methacrylic acid
copolymer or from a vinyloxyethylamine/isobutyl methacrylate copolymer and
the branch polymer was formed from polyoxymethylene. 



10 Comparative Example 3 Example 5 was repeated except that a vinyl polymer
having no functional group at one end, i.e. polymethyl methacrylate was
used in place of PS-5. The resultant polymer had a reduced viscosity of
0.7. This polymer was evaluated for coatability by the crosscut test (using
an acrylic coating composition) and 15 had a value of 100/100, or no
coatability. The polymer obtained in this Comparative Example was a graft
copolymer in which the trunk polymer was formed from polymethyl
methacrylate and the branch polymer was formed from polyoxymethylene.
Examples 8-31 and Comparative Examples 4-9 20 Starting materials, cyclic
ethers and molecular weight regulators shown in Table 1 were used to
produce the polyacetal copolymers shown in Table 2. Table 2 shows reduced
viscosities, coatabilities (evaluated with an acrylic coating composition)
and abrasion wear of the polyacetal copolymers. In all of the Examples of
the invention, the polyacetal copolymers exhibited excellent coatability,
and all of these 25 polyacetal copolymers were novel. On the other hand, in
Comparative Examples 4, 5, 6, and 7, the polymers exhibited no coatability.
In Comparative Examples 8 and 9, the polymers exhibited poor mechanical
properties although they had improved coatability. In addition, of the
molecular weight regulators shown in Table 1, those having the following
structure 30 [err] 35 are copolymers composed of q mol of a monomer C and r
mol of a monomer E (and this description does not define any blocks of the
C polymer and the E polymer). Example 32 40 (1) Production of polyacetal
resin composition (A) Polyacetal copolymer; the polyacetal copolymer
produced in Example 1. (B) Polymer; a polymer having a weight average
molecular weight of 150,000, obtained by polymeriza- tion of n-butyl
acrylate in the presence of AIBN (radical polymerization initiator). 45
(C) Polyoxymethylene; a polymer having an MI of 5.8 (g/10 minutes),
obtained by homopolymerizing formaldehyde in the presence, as a catalyst,
of dibutyltin methoxide (anionic polymerization catalyst) and stabilizing
the terminal portion of the resultant polymer with acetic anhydride.
Polyacetal copolymer (A)                                          100 parts
by weight Polymer (B)
100 parts by weight Polyoxymethylene (C)
50 parts by weight Thermal stabilizer Nylon 66
0.5 part by weight Antioxidant
[2,2-methylenebis(4-methyl-6-tert-butylphenol)] ("OA" hereinafter)    0.4
part by weight 



55 The above components were mixed, and then melted in a 30 mm-diameter
twin-screw extruder. 21    EP 0 427 874 81 (2) Physical properties of
polyacetyl resin composition The resultant polyacetal resin composition had
excellent mechanical properties, i.e. Ml of 4.2 (g/10 minutes) and an
abrasion wear of 1.2 x [err] (g/km). This composition exhibited a crosscut
test result of 5  0/100 (the test using an acrylic coating composition),
and thus it had excellent surface decorating properties. Example 33 10  (1)
Production of polyacetal resin composition (A) Polyacetal copolymer; the
polyacetal copolymer produced in Example 2. (B) Polymer; a polymer having a
weight average molecular weight of 180,000, obtained by polymeriza- tion of
iso-butyl methacrylate In the presence of AIBN. 15   (C) Polyoxymethylene;
a polymer having an Ml of 27.0 (g/10 minutes), obtained by copolymerizing
trioxane and ethylene oxide in the presence, as a catalyst, of boron
trifluoride (cationic polymerization catalyst) and stabilizing the
resultant polymer by melting and hydrolyzing it in an extruder with
triethylamine-water. 20                          Polyacetal copolymer (A)
200 parts by weight Polymer (B)             50 parts by weight
Polyoxymethylene (C)    100 parts by weight Nylon 66                 0.5
part by weight 25                         AO                         0.4
part by weight The above components were mixed, and then melted in a 65
mm-diameter twin-screw extruder. (2) Pysical properties of polyacetal resin
composition 30 The resultant polyacetal resin composition had excellent
mechanical properties, i.e. an Ml of 18.1 (g/10 minutes) and an abrasion
wear of 1.4 x [err] (g/cm). This composition exhibited a crosscut test
result of 0/100 (the test using an acrylic coating composition), and was
therefore found to have excellent surface decorating properties. 36 Example
34 



(1) Production of polyacetal resin composition 40   (A) Polyacetal
copolymer; the polyacetal copolymer produced in Example 3. (B) Polymer; a
polymer having a weight average molecular weight of 190,000, obtained by
polymeriza- tion of methyl methacrylate in the presence of AIBN. (C)
Polyoxymethylene; a polymer having an Ml of 15.0 (g/10 minutes), obtained
by copolymerizing trioxane and 1,4-butanediol formal oxide in the presence,
as a catalyst, of boron trifluoride dibutyl 45    etherate (cationic
polymerization catalyst) and stabilizing the resultant polymer by melting
and hydrolyz- ing it in an extruder. Polyacetal copolymer (A)   100 parts
by weight 50                          Polymer (B)            200 parts by
weight Polyoxymethylene (C)   300 parts by weight Nylon 66
0.5 part by weight AO                        0.4 part by weight 55
The above components were mixed, and then melted in a 45 mm-diameter
twin-screw extruder. 22    EP 0 427 874 B1 (2) Physical properties of
polyacetal resin composition The resultant polyacetal resin composition had
excellent mechanical properties, i.e. an Ml of 4.1 (g/10 minutes) and an
abrasion wear of 1.5 x [err] (g/km). This composition exhibited a crosscut
test result of 5  0/100 (the test using an acrylic coating composition),
and was therefore found to have excellent decorating properties. Example 35
10 (1) Production of polyacetal resin composition (A) Polyacetal copolymer;
the polyacetal copolymer produced in Example 4. (B) Polymer; a polymer
having a weight average molecular weight of 200,000, obtained by
polymeriza- tion of styrene In the presence OF AIBN. 15 Polyacetal
copolymer (A)   100 parts by weight Polymer (B)              50 parts by
weight Termal stabilizer Nylon 66  0.5 part by weight 20
Antioxidant AO             0.4 part by weight The above components were
mixed, and then melted in a 30 mm-diameter twin-screw extruder to 



produce a polyacetal resin composition. 25 (2) Physical properties of
polyacetal resin composition The resultant polyacetal resin composition had
excellent mechanical properties, i.e. an Ml of 6.8 (g/10 minutes) and an
abrasion wear of 1.1 x [err] (g/km). This composition exhibited a crosscut
test result of 0/100 (the test using an acrylic coating composition), and
thus had excellent surface decorating properties. 30 Example 36 (1)
Production of polyacetal resin composition 35   (A) Polyacetal copolymer;
the polyacetal copolymer produced in Example 19. (B) Polymer; a polymer
having a weight average molecular weight of 250,000, obtained by
copolymeriza- tion of methyl methacrylate and iso-butyl methacrylate in the
presence of AIBN. 40                          Polyacetal copolymer (A)
100 parts by weight Polymer (B)             50 parts by weight Nylon 66
0.5 part by weight AO                       0.4 part by weight 45       The
above components were mixed, and then melted in a 65 mm-diameter twin-screw
extruder to produce a polyacetal resin composition. (2) Physical properties
of polyacetal resin composition 50     The resultant polyacetal resin
composition had excellent mechanical properties, i.e. an Ml of 19.2 (g/10
minutes) and an abrasion wear of 2.0 x [err] (g/km). This composition
exhibited a crosscut test result of 0/100 (the test using an acrylic
coating composition), and was therefore found to have excellent surface
decorating properties. 66 23    EP 0 427 874 B1 Example 37 (1) Production
of polyacetal resin composition 5    (A) Polyacetal copolymer; a polyacetal
copolymer produced in Example 29. (B) Polymer; a polymer having a weight
average molecular weight of 170,000, obtained by copolymeriza- tion of
acrylonitrile and styrene In the presence of AIBN. Polyacetal copolymer (A)
100 parts by  weight 10 Polymer (B)                                     125
parts by weight 



Nylon 66                 0.5 part by weight AO                        0.4
part by weight 15       The above components were mixed, and then melted in
a 45 mm-diameter twin-screw extruder to produce a polyacetal resin
composition. (2) Physical properties of polyacetal resin composition 20
The resultant polyacetal resin composition had excellent mechanical
properties, i.e. an Ml of 8.0 (g/10 minutes) and an abrasion wear of 4.9 x
[err] (g/km). This composition exhibited a crosscut test result of 0/100
(the test using a two-package-curable acrylic coating composition), and was
thus found to have excellent surface decorating properties. 25  Example 38
(1) Production of polyacetal resin composition (A) Polyacetal copolymer;
the polyacetal copolymer produced in Example 1. 30   (C) Polyoxymethylene;
the polyoxymethylene produced in Example 32. Polyacetal copolymer (A)   300
parts by weight Polyoxymethylene (C)    100 parts by weight Nylon 66
0.5 part by weight AO                        0.4 part by weight The above
components were melted in a 30 mm-diameter twin-screw extruder to produce a
polyacetal resin composition. 40 (2) Physical properties of polyacetal
resin composition The resultant polyacetal resin composition had excellent
mechanical properties, i.e. an Ml of 12.3 (g/10 minutes) and an abrasion
wear of 1.5 x [err] (g/km). This composition exhibited a crosscut test
result of 45  0/100 (the test using an acrylic coating composition), and
was thus found to have excellent surface decorating properties. Examples 39
- 70 50  (1) Production of polyacetal resin compositions (A) Polyacetal
copolymers; respectively obtained by adding dibutyltin dimethoxide, as a
polymerization catalyst, to toluene containing a predetermined
concentration of a polymer as a molecular weight regulator shown in Table
3, then adding formaldehyde, separating the toluene and the resultant
polymer 55    after a predetermined period of time, and stabilizing the
polymer with acetic anhydride. (B) Polymers; respectively obtained by
homopolymerizing or copolymerizing vinyl monomer(s) shown in Table 3 in the
presence of benzoyl peroxide or AIBN. 24  



EP 0 427 874 B1 (C) Polyoxymethylene; a polymer having an Ml of 15.2 (g/10
minutes), obtained by homopolymerizing formaldehyde in the presence, as a
catalyst, of dimethyldistearylammonium propionate (anionic poly- merization
catalyst), and stabilizing the terminal portion of the resultant polymer
with acetic anhydride. The polymer (B) and the polyoxymethylene (C), of
which the amounts (part by weight) are shown In 5  Table 5, and 0.32 part
by weight of a thermal stabilizer Nylon 66 and 0.4 part by weight of an
antioxidant AO were added to 100 parts by weight of the polyacetal
copolymer (A), and these components were melt- mixed in a 30 mm-diameter
twin-screw extruder. (2) Physical properties of polyacetal resin
compositions 10 Table 3 shows mechanical properties and results of a
crosscut test (using an acrylic or urethane coating composition) of the
compositions produced above. All of the compositions had excellent surface
decorating properties and excellent mechanical properties In combination.
15 Comparative Examples 10-12 0.5 Part by weight of Nylon 66 and 0.4 part
of AO were added to 100 parts by weight of each of the polyoxymethylene
obtained in the same way as in Example 32, 33 and 34, and these components
in each case were melt-mixed with a 30 mm-diameter twin-screw extruder to
obtain compositions. Table 3 shows 20 physical properties and crosscut test
results of the compositions. The coatability of each of these compositions
was very poor. Comparative Examples 13 and 14 25     A polyvinyl polymer
synthesized from iso-butyl acrylate and a polyoxymethylene obtained in the
same way as in Example 32 in the amounts shown in Table 3 were added to 100
parts by weight of the same polyacetal copolymer as that obtained in
Example 9, and 0.5 part of Nylon 66 and 0.4 part of AO were added. Then,
these components were melt-mixed with a 30 mm-diameter twin-screw extruder.
Table 3 shows the physical properties and the crosscut test results of the
resultant compositions. 30     The composition obtained in Comparative
Example 13 had poor surface decorating properties since it contained an
excess of the polyoxymethylene. The composition obtained in Comparative
Example 14 had very poor surface decorating properties since it contained
an excess of the polyoxymethylene. 36 Comparative Examples 15 and 16 A
polyvinyl polymer synthesized from methyl methacrylate and a
polyoxymethylene obtained in the same way as in Example 33 in the amounts
shown in Table 3 were added to 100 parts by weight of the same polyacetal
copolymer as that obtained in Example 12, and 0.5 part by weight of Nylon
66 and 0.4 part 



40 by weight of AO were added. These components were melt-mixed with a 30
mm-diameter twin-screw extruder. Table 3 shows the physical properties and
the crosscut test results of the resultant compositions. These compositions
had extraordinarily degraded mechanical properties since they contained an
excess of the polyvinyl polymer. 45 Referential Example 1 (1) Production of
polyacetal resin composition (B) Polymer; a polymer having a weight average
molecular weight of 130,000, obtained by polymerizing so    methyl
methacrylate in the presence of AIBN (radical polymerization catalyst). (C)
Polyoxymethylene; the same polyoxymethylene as that produced in Example 32.
Polyoxymethylene (C)   100 parts by weight Polymer (B)           20 parts
by weight 56                           Nylon 66               0.5 part by
weight AO                     0.4 part by weight 25    EP 0 427 874 B1
These components were mixed, and then melted in a 30 mm-diameter twin-screw
extruder. (2) Physical properties of polyacetal resin composition 5     The
resultant composition had poor mechanical properties, i.e. an Ml of 2.8
(g/10 minutes) and an abrasion wear of 9.7 x [err] (g/km). Further, this
composition exhibited poor surface decorating properties, i.e. a crosscut
test result of 100/100 (the test using an acrylic coating composition).
These poor properties were brought about by a phase separation of the
polymer (B) which resulted since the composition was a mere mixture of the
polyoxymethylene with the polymer (B). 10 Referential Example 2 (B)
Polymer; the same polymer as that produced in Example 33 (poly-iso-butyl
methacrylate). (C) Polyoxymethylene; the same polyoxymethylene as that
produced in Example 32. 16 Polyoxymethylene (C)   100 parts by weight
Polymer (B)           10 parts by weight Nylon 66                0.5 part
by weight AO                     0.4 part by weight 20 



These components were mixed, and then melted in a 30 mm-diameter twin-screw
extruder. (2) Physical properties of polyacetal resin composition 26 The
resultant composition had poor mechanical properties, i.e. an MI of 2.7
(g/10 minutes) and an abrasion wear of 6.1 x [err] (g/km). Further, this
composition exhibited poor surface decorating properties, i.e a crosscut
test result of 100/100 (the test using an acrylic coating composition). As
described in Referential Example 1, these poor properties were brought
about by a phase separation of the polymer (B) 30 which resulted since the
composition was a mere mixture of the polyoxymethylene with the polymer
(B). In general, a molded article of a polyacetal resin has an inactive
surface, and therefore requires a primer treatment in order to decorate the
surface. In contrast, a molded article of the composition of the polyacetal
copolymer of this invention has unconventionally excellent surface
decorating properties. Such excellent properties are derived from the
following: In the polyacetal copolymer of this invention, the 35 polyacetal
copolymer not only contains the polymer group (B) but also has a structure
in which polyox- ymethylene is bonded to one terminal portion of the
polymer group (B). In the composition of this invention, the polyacetal
copolymer has the function of a compatibilizer like that of the polymer (B)
and the polyoxymethylene. 40 45 50 55 26    EP 0 427 874 B1 o  o
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EP 0 427 874 B1 industrial fields such as in the automobile part field,
etc., since they are not only excellent in physical properties such as
mechanical strength and electrical properties but they are also excellent
with respect to surface decorating properties such as printing and coating.
The process for the production of the polyacetal copolymer, provided by
this invention, gives the above excellent resins. 5 Claims 1. A polyacetal
copolymer comprising a polyoxymethylene group (A) and a polymer group (B),
the copolymer having a structure of the formula (I): 10 [err]-X-B  (I)
wherein X is a terminal group of B and represents a binding group derived
from a compound having at least two carbon atoms and 1 to 4 groups selected
from hydroxyl, carboxyl, ester, amide, amino and 15     alkoxy groups, and
[err] means that A is present in the quantity of n times in number, and
bonds to X, in which n = 1 to 4, and the copolymer has a number average
molecular weight of 10,000 to 500,000, where the polymer group (B) has the
formula 20 25 wherein [err] is hydrogen or alkyl, [err] is hydrogen,
phenyl, cyano, chloro, acetyl or alkyl ester and [err] is 10 30    to
5,000. 2. The polyacetal copolymer according to claim 1, wherein the
polyoxymethylene group is a polyox- ymethylene polymer formed by a
recurring oxymethylene unit [err]. 35  3.  The polyacetal copolymer
according to claim 1, wherein the polyoxymethylene group is a polyox-
ymethylene copolymer having a structure in which an oxyalkylene unit of the
formula [err] 40 [err] [err] 45 wherein each Ro is independently hydrogen,
alkyl or aryl and m is 2 to 6 is inserted in a polymer formed by a
recurring oxymethylene unit. 4. The polyacetal copolymer according to
claims 1 or 3, wherein 0.05 to 50 mol, per 100 mol of the 



50     oxymethylene unit, of the oxyalkylene unit is inserted into the
oxymethylene unit. 5. The polyacetal copolymer according to claim 1 or 3,
wherein the oxyalkylene unit is an oxyethylene unit of [err]. 55  6. The
polyacetal copolymer according to claim  1 or 3, wherein the oxyalkylene
unit is an ox- ytetramethylene unit of [err]. 54    EP 0 427 874 B1
industrial fields such as in the automobile part field, etc., since they
are not only excellent in physical properties such as mechanical strength
and electrical properties but they are also excellent with respect to
surface decorating properties such as printing and coating. The process for
the production of the polyacetal copolymer, provided by this invention,
gives the above excellent resins. Claims 1. A polyacetal copolymer
comprising a polyoxymethylene group (A) and a polymer group (B), the
copolymer having a structure of the formula (I): 10 [err]-X-B  (I) wherein
X is a terminal group of B and represents a binding group derived from a
compound having at least two carbon atoms and 1 to 4 groups selected from
hydroxyl, carboxyl, ester, amide, amino and 16     alkoxy groups, and [err]
means that A is present in the quantity of n times in number, and bonds to
X, In which n = 1 to 4, and the copolymer has a number average molecular
weight of 10,000 to 500,000, where the polymer group (B) has the formula 20
26 wherein [err] is hydrogen or alkyl, R2 is hydrogen, phenyl, cyano,
chloro, acetyl or alkyl ester and [err] is 10 30    to 5,000. 2. The
polyacetal copolymer according to claim 1, wherein the polyoxymethylene
group is a polyox- ymethylene polymer formed by a recurring oxymethylene
unit [err]. 35  3. The polyacetal copolymer according to claim 1, wherein
the polyoxymethylene group is a polyox- ymethylene copolymer having a
structure in which an oxyalkylene unit of the formula [err] 40 



[err] 45 wherein each Ro is independently hydrogen, alkyl or aryl and m is
2 to 6 is inserted in a polymer formed by a recurring oxymethylene unit. 4.
The polyacetal copolymer according to claims 1 or 3, wherein 0.05 to 50
mol, per 100 mol of the 50     oxymethylene unit, of the oxyalkylene unit
is inserted into the oxymethylene unit. 5. The polyacetal copolymer
according to claim 1 or 3, wherein the oxyalkylene unit is an oxyethylene
unit of [err]. 55  6. The polyacetal copolymer according to claim  1 or 3,
wherein the oxyalkylene unit is an ox- ytetramethylene unit of [err].    EP
0 427 874 B1 7. The polyacetal copolymer according to any of the claims 1
to 6, wherein the vinyl polymer group has a molecular weight of 1,000 to
100,000. 8. The polyacetal copolymer according to claim 1, which is a
copolymer having the formula of 5 [err] [err] 10 [err] [err] 15 wherein D
is [err] [err] 25     -NH-, -0- or 0 30 A is  a polyoxymethylene group, Y
is oxygen or sulfur, a is 0 to 3, Ri is hydrogen or alkyl, R2 is hydrogen,
phenyl, cyano, chloro, acetyl or alkyl ester, I is 10 to 5,000, and the
copolymer has a 35     number average molecular weight of 10,000 to
500,000. 9. The process for production of the polyacetal copolymer recited
in claim 1, which comprises homo- polymerizing formaldehyde or trioxane in
the presence, as a molecular weight regulator, of a polymer 



having, in one terminal, 1 to 4 groups selected from hydroxyl, carboxyl,
ester, amino, amide and alkoxy 40     groups. 10. The process for the
production of the polyacetal copolymer recited in claim 1, which comprises
copolymerizing formaldehyde or trioxane with a cyclic ether in the
presence, as a molecular weight regulator, of a polymer having, in one
terminal, 1 to 4 groups selected from hydroxyl, carboxyl, ester, 45
amino, amide and alkcoxy groups. 11. The process according to claim 10,
wherein the cyclic ether is ethylene glycol formal, diethylene glycol
formal or 1 ,4-butanediol formal. 50  12. The process according to claim
10, wherein the cyclic ether Is ethylene oxide. 13. The process according
to any of the claims 9 to 12, wherein the homopolymerization or
copolymeriza- tion is carried out without a solvent. 55  14. The process
according to any of the claims 9 to 12, wherein the homopolymerization or
copolymeriza- tion is carried out in an organic solvent. 15. A polyacetal
resin composition comprising:    EP 0 427 874 B1 (a) a polyacetal copolymer
recited in any of the claims 1 to 8 (b) a polymer having a structure of the
formula (III): [err]                           (III) [err] 10
[err] wherein [err] is hydrogen or alkyl, R2' is hydrogen, phenyl, cyano,
chloro, acetyl or alkyl ester, and z is 10 to 5,000, and 15       (c) a
polyoxymethylene; the composition containing, per 100 parts by weight of
the (a) polyacetal copolymer, 0 to 500 parts by weight of the (b) polymer
and 0 to 1,700 parts by weight of the (c) polyoxymethylene, and containing
(a) and at least one of (b) and (c). 20  16. The polyacetal resin
composition according to claim 15, wherein the polyacetal copolymer is a
copolymer having the formula 25                             [err] [err]
[err] [err] 



[err]               [err] wherein D is 35 [err] 40 [err] 45
[err] [err] A is a polyoxymethylene group, Y is oxygen or sulfur, a is 0 to
3, [err] is hydrogen or alkyl, R2 is so     hydrogen, phenyl, cyano,
chloro, acetyl or alkyl ester, [err] is 10 to 5,000, and the copolymer has
a number average molecular weight of 10,000 to 500,000. 17. The polyacetal
composition according to claim 15 or 16, wherein the polyoxymethylene is a
homo- polymer of formaldehyde or trioxane. 55 18. The polyacetal
composition according to claim 15 or 16, wherein the polyoxymethylene is a
copolymer of formaldehyde or trioxane with a cyclic ether. 56 * C   L  M
S *    EP 0 427 874 B1 19. The polyacetal composition according to claim
18, wherein the cyclic ether is ethylene oxide, ethylene glycol formal,
diethylene glycol formal or a 1,4-butanediol formal. PatentansprUche 1.
Eine Polyoxymethylengruppe (A) und eine volymergruppe (B) aufweisendes
Polyacetal-Copolymerj weldhes eine Struktur der Formel (I) aufweist:!
A0-X-B   (1), 10 worin X eine Endgruppe von B ist und eine verbindende
Gruppe darstellt, die von einer Verbindung abgeleitet ist, die mindestens
zwei Kohlenstoffatome und elne bis vier unter Hydroxyl-, Carboxyl-, Ester-,
Amid-, Amino- und Alkoxy-Gruppen ausgew~hIte Gruppen aufweist, An bedeutet,
daB A In einer Menge vorhanden ist, die der Zahl n, mit n = 1 bis 4,
entspricht, und A, an 16     X gebunden ist, und welches ein Zahlenmittel
des Molekulargewichts von 10.000 bis 500.000 aufwelst, 



wobei die Polymergruppe (B) die Formel (1I) 20 -     H
(II) 25                                   2 besitzt, worin R, Wasserstoff
oder Alkyl ist, R2 Wasserstoff, Phenyl, Cyan, Chlor, Acetyl odor Alkylester
ist, und 30     1 10 bis 5.000 ist. 2. Polyacetal-Copolymer gemaB Anspruch
1, worin die Polyoxymethylengruppe ein Polyoxymethylen- Polymer ist,
welches aus der wiederkehrenden Oxymethylen-Einheit 4CIH20* 35     gebildet
ist. 3. Polyacetal-Copolymer gemAiS Anspruch 1, worin die
Polyoxymethylengruppe ein Polyoxymethylen- Copolymer ist, welches eine
Struktur aufweist, in der elne Oxyalkylen-Einheit der Formel 40 I0 45
R0 in ein aus der wiederkehrenden Oxymethylen-Einheit gebildetes Polymer
eingeflgt ist, wobei jedes Ro unabhingig Wasserstoff, Alkyl oder Aryl ist,
und m 2 bis 6 ist. 50 4. Polyacetal-Copolymer gemaB Anspruch 1 oder 3,
worin, bezogen auf 100 Mol der Oxymethylen-Einheit, 0,05 bis 50 Mol der
Oxyalkylen-Einheit in die Oxymethylen-Einheit eingefglgt sind. 5.
Polyacetal-Copolymer gemiB Anspruch 1 oder 3, worin die Oxyalkylen-Ehnheit
eine Oxyethylen-Einheit 65     {(CH2)20} ist. 6. Polyacetal-Copolymer gemAB
Anspruch 1 oder 3, worin die Oxyalkylen-Einheit eine Oxytetramethylen-
Einheit {(CH2)40} ist. I 1111! 1    11111111111111111    EP 0 427 874 BI 7.
Polyacetal-Copolymer gemaB einem der Anspruche 1 bis 6, worin die
Polymergruppe ein Molekularge- wicht von 1.000 bis 100.000 besitzt. 8
Polyacetal-Copolymer gem5B Anspruch 1, welches ein Copolymer der Formel I
I                      1 10                             1 



H                R~~(~C 2-C~) N                a~~~~2 15 ist, worin D 20
-OC-, -NH 25     -NH-, -0- oder 30 ist, A eine Polyoxymethylengruppe ist, Y
Sauerstoff oder Schwefel ist, a 0 bis 3 ist, RI Wasserstoff oder Alkyl ist,
R2 Wasserstoff,Phenyl, Cyan, Chlor, Acetyl oder Alkylester ist, l 10 bis
5.000 ist, und das Copolymer ein Zahlenmittel des Molekulargewichts von
10.000 bis 500.000 aufweist. 35 9. Verfahren zur Herstellung des
Polyacetal-Copolymers gemaB Anspruch 1, welches die Homopolymeri- sation
von Formaldehyd oder Trioxan in Gegenwart eines Polymers als
Molekulargewichtsregler, das in einer Endgruppe elne bis vier unter
Hydroxyl-, Carboxyl-, Ester-, Amid-, Amin- und Alkoxy-Gruppen ausgewihite
Gruppen aufweist, umfaBt. 40 10. Verfahren zur Herstellung des
Polyacetal-Copolymers gemie Anspruch 1, welches die Copolymerisa- tion von
Formaldehyd odor Trioxan mit einem cyclischen Ether in Gegenwart eines
Polymers als Molekulargewichtsregler, das in einer Endgruppe eine bis vier
unter Hydroxyl-, Carboxyl-, Ester-, Amin-, Amid- und Alkoxy-Gruppen
ausgewAhite Gruppen autweist, umfaBt. 46 11. Verfahren gemiB Anspruch 10,
wobei der cyclische Ether Ethylenglycol-formal, Diethylenglycol-formal oder
1,4-Butandiol-formal !st. 12. Verfahren gemiB Anspruch 10, wobei der
cyclische Ether Ethylenoxid ist. 50 13 Verfahren gemaB einem der AnsprUche
9 bis 12, worin die Homo- oder Copolymerisation in Abwesen- heit eines
L6sungsmittels durchgef0hrt wird. 14. Verfahren gemAf3 einem der AnsprUche
9 bis 12, worin die Homo- oder Copolymerisation In einem 55     organischen
L6sungsmittel durchgefl~hrt wird. 15. Polyacetal-Harzzusammensetzung,
welche (a) ein Polyacetal-Copolymer gemaB einem der Ansprilche 1 bis 8, 58
111111 Hj[ill 8DIN  



EP 0 427 874 B1 (b) ein Polymer der Struktur gemaB Formel (Ill): "2-Ci
(III) 2-   z 10 worin RI' Wasserstoff oder Alkyl ist, R2' Wasserstoff,
Phenyl, Cyan, Chlor, Acetyl odor Alkylester !st, und z 10 bis 5.000 lst,
sowie (c) ein Polyoxymethylen enthalt, wobei die Zusammensetzung, bezogen
auf 100 Gewichtstelle des (a) Polyacetal-Copolymers, 0 bis 500 is
Gewichtstelle des (b) Polymers und 0 bis 1.700 Gewlchtstelle des (c)
Polyoxymethylens enthalt und neben (a) mindestens sines von (b) und (c)
enthalt. _ 16. Polyacetal-Harzzusammensetzung gemaB Anspruch 15, worin das
Polyacetai-Copolymer ein Copoly- mer der Formel 20 A A 25I
I 2C2 4g  CH2-Y>(.~ ~  ~22- 30 ist, worin D :  35 -J!-, -NHC-, -NH-, -0-
oder 40 -C.- 45 ist, A eine Polyoxymethylengruppe !st, Y Sauerstoff oder
Schwefel Ist, a 0 bis 3 Ist, RI Wasserstoff oder Alkyl !st, R2
Wasserstoff,Phenyl, Cyan, Chlor, Acetyl odor Alkylester ist, t 10 bis 5.000
ist, und welches ein Zahlenmittel des Molekulargewichts von 10.000 bis
500.000 aufweist. 50  17. Polyacetal-Zusammensetzung gem~l Anspruch 15 oder
16, worin das Polyoxymethylen ein Homopoly- mer aus Formaldehyd oder
Trioxan !st. 18 Polyacetal-Zusammensetzung gemaB Anspruch 15 oder 16, worin
das Polyoxymethylen ein Copolymer aus Formaldehyd odor Trioxan mit einem
cyclischen Ether [st. 



55 19. Polyacetal-Zusammensetzung gemAB Anspruch 18, worin der cyclische
Ether Ethylenoxid, Ethylengly- col-formal, Diethylenglycol-formal odor
1,4-Butandiol-formal ist. 59 c   L  M   s*    EP 0 427 874 B1
Revendicatlons 1. Copolymbre de polyacetal comprenant un groupe
polyoxymethylbne (A) et un groupe polymbre (B), le copolymbre ayant une
structure de formule (I): 5 Ar-X-B  (I) dans laquelle X est un groups
d'extremite de B et represente un groupe de liaison provenant d'un compose
ayant au moins deux atomes de carbone et 1 a 4 groupes choisis parmi les
groupes 10*    hydroxyle, carboxyle, ester, amide, amino et alcoxy, et &
signifle que A est present en la quantit6 de n fois en nombre, et se lie a
X, dans laquelle n = 1 a 4, et le copolymbre a une masse moleculaire
moyenne en nombre de 10.000 b 500.000, le groups polymbre (B) ayant la
formule 15 R1 I                                             I :.i+CH2  - 20
dans laquelle R1 est hydrogbne ou alcoyle, R2 est hydrogbne, phdnyle,
cyano, chloro, ac6tyle ou ester * ,:,A. : .  alcoylique et l est compris
entre 10 et 5.000.                                      . . 25 2.
Copolymere de polyacetal suivant la revendication 1, dans lequel le groupe
polyoxymethylbne est un polymbre de polyoxymethylbne forme par un motif
r6p6titif oxym6thylbne *CH210. >_ 3. Copolymbre de polyacetal suivant la
revendication 1, dans lequel le groups polyoxym  thylbne est un 30
copolymbre de polyoxymethylbne ayant une structure dans laquelle un motif
d'oxyalcoylbne de formule ..... ... ...: 1Ro K, 



.40 dans laquelle chaque Ro est ind6pendamment hydrogbne, alcoyle ou aryle
et m est compris entre 2 et 6 est insere dans un polymbre forme par un
motif recurrent d'oxymdthylbne. 4. Copolymbre de polyacetal suivant la
revendication 1 ou 3, dans lequol de 0,05 a 50 moles du motif 45
d'oxyalcoylbne, pour 100 moles du motif d'oxymdthylbne, est insere dans le
motif d'oxymethylbne. 6. Copolymbre de polyacdtal suivant la revendication
1 ou 3, dans lequel le motif d'oxyalcoylbne est n motif d'oxyethylbne de
formule f 4 CH2)201. 5o  6. Copolymbre de polyacktal suivant la
revendication 1 ou 3, dans loquel le motif d'oxyalcoylbne est un motif
d'oxyt6tramethylbne de formule f CH2)40}. ,:7. Gopolymbre de polyacetal
suivant l'une quelconque des revendications 1 ou 6, dans loquel le groups
polymbre a une masse moleculaire de 1.000 a 100.000. 60 60
I ~~~~~~~~1111111 111111 HE11 11111 11 1111 *C  L  N  S*    EP 0 427 874 B1
8 Copolymbre de polyacetal suivant ia revendication 1, qui est un
copolymbre de formule A   A D      DR 5                            1
1\ U                1~~~~2 dans laquelle D est 15 0         o -
~~~~~~~~-XC-, -IfHC-, 20 -NH-, -0- 25 -C-, A est un groupe
polyoxym~thylbne, Y est oxygbne ou soufre, a est compris entre 0 et 3, RI
est 30     hydrogene ou alcoyle, N2 est hydrogene, ph6nyle, cyano, chloro,
acetyle ou ester alcoylique, 1 est compris entre 10 et 5.000, et le
copolymere a une masse mol6culaire moyenne en nombre de 10.000 a 500.000. 



9. Proced6 de preparation d'un copolymbre de polyac6tal suivant la
revendication 1, qui consiste & 35     homopolymeriser du formald6hyde ou
du trioxane en la pr4sence d'un r6gulateur de masse moleculai- re, d'un
polymbre ayant & une extremite de 1    4 groupes cholsis parmi les groupes
hydroxyle, carboxyle, ester, amino, amide et alcoxy. 10. Procede de
preparation d'un copolymbre de polyac~tal suivant la revendication 1, qui
consiste a 40     copolymeriser du formaldehyde ou du trioxane avec un
6ther oxyde cyclique en la pr6sence d'un regulateur de masse moleculaire,
d'un polymere ayant & une extremit6 de 1 a 4 groupes choisis parmi les
groupes hydroxyle, carboxyle, ester, amino, amide et alcoxy. 11. Procede
suivant la revendication 10, dans loquel I'dther oxyde cyclique est
l'4thylbne glycol formal, le 45     diethylbne glycol formal ou le
1,4-butanediol formal. 12. Procede suivant la revendication 10, dans lequel
l'etheroxyde cyclique est l'oxyde d'dthylbne. 13. Proc~d6 suivant rune
quelconque des revendications 9 & 12, qui consiste a effectuer
l'homopolymeri- 60     sation ou la copolymerisation sans solvant. 14.
Procedd suivant l'une quelconque des revendications 9 & 12, qui consiste &
effectuer l'homopolym6ri- sation ou la copolymdrisation dans un solvant
organique. 65  15. Composition de resine de polyacetal comprenant: (a) un
copolymbre de polyacetal tel que mentionne & l'une quelconque des
revendications 1 & 8 81                     1 ;iiiii1 N1111111111 Illls 111
11    EP 0 427 874 B1 (b) un polymbre ayant une structure de formule (III):
R' !.              (H      -                                 iII) g |Z 2
dans laquelle R'I est hydrogbne ou alcoyle, R'2 eat hydrogene, ph6nyle,
cyano, chloro, ac~tyl ou ester alcoylique, et z eat compris entre 10 et
5.000, et 16       (C) un polyoxymethylbne; la composition contenant pour
100 parties en poids du copolymbre de polyac~tal (a), de 0 a 500 parties en
poids du polymbre (b) et de 0 a 1.700 parties en poids du polyoxydthylbne
(c) et contenant (a) et au moins l'un de (b) et (c). 20  16. Composition de
rdsine polyac~tal suivant la revendication 15, dans laquelle le copolymere
de polyac6- tal est un copolymbre de formule 



A   A D      D 30                                   H
a A2 dans laquelle D 38 0        0 -Oc-, -NHC-, 40 -NH-, -0- 45
0 -C-, 60     A est un groupe polyoxym~thylbne, Y est oxygbne ou soufre, a
est compris en 0 et 3, RI est .hydrogbne ou alcoyle, R2 est hydrogbne,
ph~nyle, cyano, chloro, acktyle ou ester alcoylique, I est compris entre 10
et 5.000 et le copolymore a une masse mol~culaire moyenne en nombre de
10.000a 500.000. 56  17. Composition de polyao~tal suivant la revendication
15 ou 16, dans laquelle le polyoxym~thylbne est un homopolymbre de
formalddhyde ou de trioxane. 6I a~~~~~~~~~    EP 0 427 874 B1 18
Composition de polyac~tal suivant la revendication 15 ou 16, dens laquelle
le polyoxymdthylbne est un copolymbre de formald6hyde ou de trioxane et
d'un 6theroxyde cyclique. 19. Composition de polyacetal suivant la
revendication 18, dans laquelle l'6theroxyde cyclique est de 5      l'oxyde
d'6thylbne, de i'Nthylbne glycol formal, du didthylbne glycol ou du
1,4-butanedlol formal. ! ~      ~~~~~ : 10 t5 20 25 30 36 
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