
EP 0 378 700 B1 Description TECHNICAL FIELD 5     The present invention
relates to a polyacetal resin composition having a permanent antistatic
property and an excellent impact resistance. BACKGROUND ART 10     A
polyacetal resin is an engineering plastic having a well-balanced
mechanical strength and impact resistance and is widely used as automobile
parts and mechanical structural components of electrical and electronic
equipment. The polyacetal resin has a high volume resistivity and surface
resistivity and thus has an excellent electrically insulating property,
but, because of its good electrically insulating characteristics, static
elec- is tricity is easily generated, and therefore, the polyacetal resin
has a problem in that it cannot be used for electrical parts which are
likely to suffer electrostatic problems, or for dustproof parts. Methods
for imparting an antistatic property to a polyacetal resin by incorporating
various antistatic agents into the polyacetal resin have been proposed. For
example, as the antistatic agent having a relatively low molecular weight,
an N,N-bis(alkoxy)amine (Japanese Examined Patent Publication No. 46-1857)
and an 20 ester of glycerol with a monofatty acid and boric acid (Japanese
Unexamined Patent Publication No. 50- 151952) are known. As the antistatic
agent having a high molecular weight, a polyether-esteramide block
copolymer comprising a nylon and poly(tetramethylene oxide)glycol (Japanese
Unexamined Patent Publication No. 59- 191752) is known. 25     Moreover,
there is known a method comprising incorporating a polyether ester block
copolymer comprising polybutylene terephthalate and a polyoxolane having a
relatively low molecular weight as the poly(alkylene oxide)glycol into a
polyacetal resin (Japanese Unexamined Patent Publication No. 51-64560). The
low-molecular-weight antistatic agents disclosed in Japanese Examined
Patent Publication No. 46- 1857 and Japanese Unexamined Patent Publication
No. 50-151952, however, have problems in that a 30 bleeding of the
antistatic agents occurs and the commercial value of products is reduced,
and when the products are washed with water, the antistatic agents are
removed by the water washing and the antistatic property is lowered. The
polyether-esteramide block copolymer comprising nylon 12 and
poly(tetramethylene oxide)glycol, disclosed in Japanese Unexamined Patent
Publication No. 59-191752, does not have a satisfactory 35 antistatic
property and satisfactory mechanical characteristics, because the
antistatic property of the poly- (tetramethylene oxide) chain is low, the
compatibility between a polyacetal resin and the polyether- esteramide
block copolymer is poor, and the size of dispersed particles is large. The
polyether-ester block copolymer comprising polybutylene terephthalate and a
polyoxolane having a relatively low molecular weight, disclosed in Japanese
Unexamined Patent Publication No. 51-64560, has a 40 poor antistatic
property and a poor compatibility with a polyacetal resin, as well as the
above-mentioned 



polyether-esteramide block copolymer, and therefore, there is little
improvement of the mechanical char- acteristics of the polyacetal resin and
the antistatic property is not satisfactory. The same may be said of
poly(alkylene oxide) chains other than the chain of (ethylene oxide) units,
for example, poly(propylene oxide) chains. 45     Therefore, an object of
the present invention is to provide a polyacetal resin composition having a
permanent antistatic property and excellent mechanical characteristics. The
inventors carried out research with a view to solving the above problem,
and as a result found that, if a polyether-ester block copolymer having a
specific copolymerization composition, in which the polyether component is
a poly(ethylene oxide)glycol residue having a specific molecular weight, is
incorporated into a 50 polyacetal resin, the above-mentioned object can be
attained. The present invention is based on this finding. DISCLOSURE OF THE
INVENTION 55     The object of the present invention is to provide a
polyacetal resin composition having a permanent antistatic property and
excellent mechanical characteristics. More specifically, in accordance with
the present invention, there is provided a polyacetal resin composition
having a volume resistivity not higher than [err] which comprises (A) 100
parts by 2    EP 0 378 700 B1 weight of a polyacetal resin and (B) 1 to 100
parts by weight of a polyether-ester block copolymer which is derived from
(a) a dicarboxylic acid component composed of at least 70% by mole
terephthalic acid, (b) a glycol component composed of at least 50% by mole
1.4-butanediol and (c) a poly(ethylene oxide)glycol having a number average
molecular weight of 500 to 20,000, (B) having a poly(ethylene oxide)
dicarbox- 5  ylate unit content of 20 to 95% by weight. BEST MODE FOR
CARRYING OUT THE INVENTION By the polyacetal resin (A) used in the present
invention are meant an oxymethylene homopolymer and io an oxymethylene
copolymer containing in the main chain at least 85% by weight of
oxymethylene units and up to 15% by weight of oxyalkylene units having 2 to
8 adjacent carbon atoms. The process for the preparation of the
oxymethylene homopolymer and oxymethylene copolymer is not particularly
critical, and the homopolymer and copolymer can be prepared by known
preparation processes. As the typical process for the preparation of an
oxymethylene homopolymer, there can be mentioned a 15 process comprising
introducing substantially anhydrous formaldehyde into an organic solvent
containing a basic polymerization catalyst such as an organic amine,
carrying out the polymerization and stabilizing the formed polymer, for
example, by acetylation with acetic anhydride. As the typical example of
the process for the preparation of an oxymethylene copolymer, there can be 



mentioned a process comprising polymerizing substantially anhydrous
trioxane and a copolymerization 20 component such as ethylene oxide or
1,3-dioxolene directly or in a solvent such as cyclohexane by using a Lewis
acid catalyst such as boron trifluoride-diethyl etherate, and decomposing
and removing unstable terminals by a basic compound. The polyether-ester
block copolymer (B) used in the present invention is a segmented block
copolymer comprising hard segments composed mainly of butylene
terephthalate units and soft segments composed 25 mainly of poly(ethylene
oxide) terephthalate units. The dicarboxylic acid component constituting
hard segments consists solely of terephthalic acid or comprises at least 70
mole% of terephthalic acid and up to 30 mole% of an aromatic dicarboxylic
acid such as isophthalic acid, phthalic acid, naphthalene-2,6-dicarboxylic
acid, diphenyl-4,4'-dicarboxylic acid or 3- sulfoisophthalic acid, an
alicyclic dicarboxylic acid such as 1,4-cyclohexanedicarboxylic acid,
1,2-cyclohex- 30  anedicarboxylic acid or dicyclohexyl-4,4'-dicarboxylic
acid, or an aliphatic dicarboxylic acid such as oxalic acid, succinic acid,
adipic acid, azelaic acid, sebacic acid, dodecanoic acid or dimer acid.
Among these copolymerization components, preferably used are isophthalic
acid, adipic acid, sebacic acid and dodecanoic acid. The diol component
constituting the hard segments is composed mainly of 1,4-butanediol.
Namely, the 35 diol component consists solely of 1,4-butanediol or
comprises at least 50 mole% of 1,4-butanediol and up to 50 mole% of a
copolymerization component such as ethylene glycol, diethylene glycol,
propylene glycol, 1,6-hexanediol, 1,10-decanediol,
1,4-dihydroxymethylcyclohexane, bis(4-hydroxyethoxyphenyl)methane or
neopentyl glycol. The dicarboxylic acid component constituting the soft
segments is composed mainly of terephthalic 40 acid. As well as the
dicarboxylic acid component of the hard segments, the dicarboxylic acid
component of the soft segments consists solely of terephthalic acid or
comprises at least 70 mole% of terephthalic acid and up to 30 mole% of a
dicarboxylic acid other than terephthalic acid as the copolymerization
component. As the copolymerization component, there can be mentioned
dicarboxylic acids, as exemplified above with respect to the hard segments.
45     A poly(ethylene oxide)glycol having a number average molecular
weight of 500 to 20,000 is used as the poly(ethylene oxide)glycol
constituting the poly(ethylene oxide) terephthalate units of the soft
segments. A poly(ethylene oxide)glycol having a number average molecular
weight of 5,000 to 15,000 is preferable, and in view of the permanent
antistatic property and the compatibility with a polyacetal resin, a
poly(ethylene oxide)glycol having a number average molecular weight of
8,000 to 10,000 is especially preferable. If the 50 number average
molecular weight is lower than 500, the permanent antistatic effect is too
low, and if the number average molecular weight is higher than 20,000, the
compatibility with the butylene terephthalate units of the hard segments is
poor and a homogeneous polyether-ester block copolymer cannot be prepared.
In the polyether-ester block copolymer used in the present invention, the
composition ratio between the 55 hard segments composed mainly of butylene
terephthalate units and the soft segments [poly(ethylene 



oxide) carboxylate units] composed mainly of poly(ethylene oxide)
terephthalate units is such that the content of poly(ethylene oxide)
carboxylate units is 20 to 95% by weight, preferably 30 to 95% by weight,
more preferably 75 to 95% by weight, most preferably 80 to 90% by weight.
If the content of the poly- 3    EP 0 378 700 B1 (ethylene oxide)
carboxylate units is lower than 20% by weight, the compatibility with the
polyacetal resin is poor and the antistatic effect is too low. If the
content of the poly(ethylene oxide) carboxylate units is higher than 95% by
weight, the polymerization for the polyether-ester block copolymer becomes
difficult, and the mechanical strength of the composition Is lowered. 5
The process for the preparation of the polyether-ester block copolymer is
not particularly critical, and the polyether-ester block copolymer can be
prepared by known ordinary processes. For example, the polyether-ester
block copolymer can be prepared according to a process comprising charging
(a) tereph- thalic acid (or dimethyl terephthalate), (b) 1,4-butanediol and
(c) poly(ethylene oxide)glycol into a reaction vessel equipped with a
rectifying column, carrying out the esterification reaction (or the ester
exchange 10  reaction) under atmospheric or elevated pressure, and
advancing the polymerization under atmospheric or a reduced pressure.
Alternatively, the polyether-ester block copolymer can be prepared
according to a process comprising forming a polybutylene terephthalate
oligomer from (a) terephthalic acid (or dimethyl terephthalate) and (b)
1,4-butanediol in advance, adding (c) poly(ethylene oxide)glycol to the
oligomer, and advancing the polymerization under atmospheric or a reduced
pressure. 15    In the present invention, the amount of the polyether-ester
block copolymer added is 1 to 100 parts by weight, preferably 2 to 50 parts
by weight, per 100 parts by weight of the polyacetal resin. If the amount
of the polyether-ester block copolymer added is smaller than 1 part by
weight, the permanent antistatic effect is poor, and if the amount of the
polyether-ester block copolymer added exceeds 100 parts by weight, the
characteristics, especially the mechanical strength, of the polyacetal
resin are greatly lowered. 20     The process for the preparation of the
polyacetal resin composition of the present invention is not particularly
critical, but a process comprising melt-kneading the polyacetal resin with
the polyether-ester block copolymer is preferably adopted. As the
melt-kneading process, there can be adopted a process in which the melt
kneading is carried out at a temperature of [err] by using, for example, a
Banbury mixer, a roll kneader or a single-screw or twin-screw extruder. 25
In the polyacetal resin composition of the present invention, preferably
the polyether ester-block copolymer is dispersed in the form of fine
particles having an average dispersed particle size not larger than 2 [err]
especially not larger than 1 [err] in the polyacetal resin. If the average
dispersed particle size of the polyether ester block copolymer exceeds 2
[err] the permanent antistatic effect is poor and the mechanical strength
is often lowered. 



30     To further improve the antistatic effect, a cationic surface active
agent represented by a quaternary ammonium compound such as
dodecyltrimethylammonium chloride or octadecyltrimethylammonium chlo- ride,
an anionic surface active agent represented by a sodium
alkylbenzenesulfonate such as sodium dodecylbenzenesulfonate or sodium
n-dodecylbenzenesulfonate, or a metal salt of an organic carboxylic acid,
or a nonionic surface active agent represented by a compound having a
poly(ethylene oxide)glycol 35  structure, such as polyoxyethylene stearyl
ether or polyoxyethylene phenol ether, can be added to the polyacetal resin
composition of the present invention. The surface active agent is
incorporated in an amount of 0.05 to 20 parts by weight, preferably 0.1 to
10 parts by weight, per 100 parts by weight of the polyacetal resin. If the
amount of the surface active agent added is smaller than 0.05 part by
weight, the effect of assisting the antistatic property is low, and if the
amount of the surface active agent exceeds 20 parts by 40  weight, the
mechanical strength becomes poor. Furthermore, a known hindered phenol
type, phosphite type, thioether type or amine type anti-oxidant, a
benzophenone type or hindered amine type weathering agent, a formaldehyde
scavenger such as melamine, dicyandiamide, a polyamide or a polyvinyl
alcohol copolymer, a release agent such as a fluorine- containing polymer,
a silicone oil, a metal salt of stearic acid, a metal salt of montanic
acid, a montanic acid 45  ester wax or a polyethylene wax, a colorant such
as a dye or a pigment, an ultraviolet light screening agent such as
titanium oxide or carbon black, a reinforcer such as a glass fiber, a
carbon fiber or a potassium titanate fiber, a filler such as silica, clay,
calcium carbonate, calcium sulfate or glass bead, a nucleating agent such
as talc, a flame retardant, a plasticizer, an adhesive assistant and a
sticking agent can be incorporated into the polyacetal resin composition,
as long as the attainment of the object of the present so  invention is not
hindered. Furthermore, to improve the mechanical strength of the polyacetal
resin composition of the present invention, another thermoplastic polymer
or thermoplastic elastomer can be incorporated. The polyacetal resin
composition of the present invention has a volume resistivity not higher
than [err] - [err] preferably not higher than [err] and an excellent
permanent antistatic property. Accord- 55  ingly, the polyacetal resin
composition of the present invention can be used for electrical and
electronic parts which are likely to suffer from electrostatic problems,
and various dustproof parts. The present invention will now be described in
detail with reference to the following examples. In the examples, all of
"%" and "parts" are by weight. The relative viscosity [err] is a value
measured at 25 * C with 4    EP 0 378 700 B1 respect to a polymer solution
having a concentration of 0.5% in o-chlorophenol as the solvent. The
mechanical properties, surface resistivity [err] volume resistivity pv,
average particle diameter, Ml value and melting point were measured
according to the following methods. 



5  Molding: Using an injection molding machine having an injection capacity
of 5 ounces, dumbbell specimens of ASTM #1, Izod impact test pieces and
square plates having a thickness of 3 mm were molded at a cylinder
temperature of [err] a mold temperature of [err] and a molding cycle of 40
seconds. 10 Mechanical Properties: Using the dumbbell specimen of ASTM #1
obtained by the above-mentioned injection molding, the tensile strength was
measured according to the method of ASTM D-638, and using the Izod impact
test 15 piece, the impact strength was measured according to the method of
ASTM D-256. Electrical Characteristics: Using the square plate of 80 mm x
80 mm x 3 mm (thickness) obtained by the above-mentioned 20 injection
molding, the surface resistivity and volume resistivity were measured.
Furthermore, the initial surface resistivity and the surface resistivity
after 10 hours' boiling water treatment and drying were measured by using
the above-mentioned square plate. Dispersed Particle Diameter: 25 The
average dispersed particle diameter of the polyether-ester block copolymer
in the polyacetal resin was measured by using a transmission electron
microscope. Ml Value: 30 The Ml value was measured according to the method
of ASTM D-1238 at a temperature of [err] under a load of 2160 g. Melting
Point: 35 The melting point was measured at a temperature-elevating rate of
[err] by DSC (differential scanning calorimeter). As the polyacetal resin
copolymer was used a polymer copolymerized with ethylene oxide, which had
an Ml value of 9.0 g/1 0 min and a melting point of [err]. As the
polyacetal resin homopolymer was used a 40 polymer having terminals
stabilized by acetylation, which had an Ml value of 9.0 g/10 min and a
melting point of 175 C. Referential Example 1 45     A reaction vessel
provided with helical ribbon type stirring vanes was charged with 79.4
parts of dimethyl terephthalate, 9.84 parts of poly(ethylene oxide)glycol
having a number average molecular weight of 8,000, 54.9 parts of
1,4-butanediol and 0.05% (based on the polymer) of a titanium tetrabutoxide
catalyst, and the mixture was heated at [err] for 3 hours to effect ester
exchange reaction. Then the temperature was elevated to [err] and the
pressure in the system was reduced to 1 mmHg over a period so of 50
minutes. Under these conditions, polymerization was carried out for 2.5
hours. The obtained polymer 



was extruded in the form of a strand into water and then cut to obtain a
pellet. The polymer is designated as polymer A-1. Polymers A-2, A-3, A-4,
A-5 and A-6 having compositions shown in Table 1 were prepared by carrying
out the polymerization in the same manner as described above. The relative
viscosity [err] of each of the obtained polymers is shown in Table 1. 55 5
EP 0 378 700 B1 Table 1 Copolymerization Composition of Polyether-Ester
Block Copolymer 5        No.                    Copolymerization
Composition              Relative Viscosity [err] Butylene terephthalate
Poly(ethylene oxide)terephthalate units (parts)             units (parts)
A-1               90                          10                       1.58
10       A-2                70                         30
1.72 A-3               50                         50
2.11 A-4               20                          80
2.90 A-5               10                         90
2.98 A-6                3                         97
3.10 15 Referential Example 2 20  20  A reaction vessel was charged with
48.7 parts of dimethyl terephthalate, 63.5 parts of poly(ethylene
oxide)glycol having a number average molecular weight of 500 and 13.5 parts
of 1,4-butanediol, and the polymerization was carried out in the same
manner as described in Referential Example 1. The obtained polymer is
designated as polymer B-1. Polymers B-2, B-3, B-4, B-5, B-6 and B-7 were
prepared in the same manner by using poly(ethylene oxide)glycols having
molecular weights of 3,000, 8,000, 15,000 and 25  25,000, polyoxolane
having a number average-molecular weight of 1,000 and poly(tetramethylene
oxide)- glycol having a molecular weight of 1,000, respectively. In each of
polymers B-1 through B-7, the hard segment/soft segment composition ratio
was 20/80 (by weight). The relative viscosity of each of the obtained
polymers is shown in Table 2. Table 2 30 Relative Viscosities of
Polyether-Ester Block Copolymers No.   Soft Segment Constituent-Molecular
Weight   Relative Viscosity [err] 35              B-1      poly(ethylene
oxide)glycol-500               1.27 



B-2     poly(ethylene oxide)glycol-3,000             2.66 B-3
poly(ethylene oxide)glycol-8,000             3.21 B-4     poly(ethylene
oxide)glycol-15,000            3.92 B-5     poly(ethylene
oxide)glycol-25,000            5.08 40              B-6
polyoxolane-1,000                           2.13 B-7
poly(tetramethylene oxide)glycol-1,000       2.40 Examples 1 through 8 and
Comparative Examples 1 through 6 To 100 parts of the polyacetal resin
copolymer was added 10 parts of the polyether ester block copolymer
obtained in Referential Example 1 or 2, and the mixture was melt-kneaded at
a cylinder temperature of [err] by using a twin-screw extruder having a
screw diameter of 30 mm. The characteris- tics of the molded articles are
shown in Table 3. 50     When the results of Example 3 are compared with
the results of Comparative Example 1 in Table 3, it is seen that the
addition of the polyether ester block copolymer increases the Izod impact
strength and reduces the volume resistivity and surface resistivity. From
the foregoing results, it is seen that the composition of the present
invention has an excellent mechanical characteristic and antistatic
property. 55    EP 0 378 700 B1 [err]    EP0378700B1 [err] an amount of 0
to 120 parts, and kneading was carried out in the same manner as described
in Example 1. 8    EP 0 378 700 B1 The physical properties of the obtained
molded articles are shown in Table 4. When the results of Example 9 are
compared with the results of Comparative Example 1 in Table 4, it is seen
that the addition of the polyether ester block copolymer increases the Izod
impact strength and reduces the volume resistivity and surface resistivity.
From the foregoing results, it is seen that the 5  composition of the
present invention has an excellent mechanical characteristic and antistatic
property. 



[err]    EP 0 378 700 B1 Examples 12 and 13 To 100 parts of the polyacetal
resin copolymer or homopolymer were added 10 parts of the polyether- ester
block copolymer (A-4) and 1 part of sodium dodecylbenzenesulfonate, and the
mixture was kneaded 5  in the same manner as described in Example 1. The
physical properties of the obtained molded articles are shown in Table 5.
From the results shown in Table 5, it is seen that the composition of the
present invention has an excellent mechanical characteristic and antistatic
property. 10 20 25 30 35 40 45 50 55 10    EP 0378 700 B1 [err]    EP 0 378
700 B1 obtained composition, the average dispersed particle diameter was 1
[err] the volume resistivity was 5.0 x [err]and the surface resistivity was
2.4 x [err] In contrast, in Comparative Example 4, wherein 10 parts of the
polyether-ester block copolymer B-4 was kneaded with 100 parts of the
polyacetal resin copolymer, the average dispersed particle diameter was 5
8 [err] and in Comparative Example 6, wherein PTMG was used as the
constituent of the soft segments, the average dispersed particle diameter
was 5 [err] It is seen that the composition of the present invention, in
which the average dispersed particle diameter is smaller than 2 [err] is
excellent. 



INDUSTRIAL APPLICABILITY 10 The resin composition of the present invention
can be widely used for electrical parts which are likely to suffer
electrostatic problems, for example, gears and shafts of cassette tapes,
and various dustproof parts. Claims 15 1. A polyacetal resin composition
having a volume resistivity not larger than  [err] which comprises (A) 100
parts by weight of a polyacetal resin and (B) 1 to 100 parts by weight of a
polyether- ester block copolymer which is derived from (a) a dicarboxylic
acid component composed of at least 70% by mole terephthalic acid, (b) a
glycol component composed of at least 50% by mole 1,4- 20     butanediol
and (c) a poly(ethylene oxide)glycol having a number average molecular
weight of 500 to 20,000, (B) having a poly(ethylene oxide) dicarboxylate
unit content of 20 to 95% by weight. 2. A polyacetal resin composition
according to claim 1, wherein the volume resistivity is not larger than
[err] 25 3. A polyacetal resin composition according to claim 1, wherein
the number average molecular weight of the poly(ethylene oxide)glycol is
5,000 to 15,000. 4. A polyacetal resin composition according to claim 1,
wherein the number average molecular weight of 30    the poly(ethylene
oxide)glycol is 8,000 to 10,000. 5. A polyacetal resin composition
according to claim 1, wherein the content of poly(ethylene oxide)
carboxylate units in component (B) is 75 to 95% by weight. 35  6. A
polyacetal resin composition according to claim 1, wherein the content of
poly(ethylene oxide) carboxylate units in component (B) is 80 to 90% by
weight. 7. A polyacetal resin composition according to claim 1, which
comprises 2 to 50 parts by weight of the polyether-ester block copolymer.
40 8: A polyacetal resin composition having a volume resistivity not larger
than [err] which comprises (A) 100 parts by weight of a polyacetal resin,
(B) 1 to 100 parts by weight of a polyether- ester block copolymer which is
derived from (a) a dicarboxylic acid component composed of at least 70% by
mole terephthalic acid, (b) a glycol component composed of at least 50% by
mole 1,4- 45     butanediol and (c) a poly(ethylene oxide)glycol having a
number average molecular weight of 500 to 20,000,(B) having a poly(ethylene
oxide) dicarboxylate unit content of 20 to 95% by weight, and (C) 0.05 to
20 parts by weight of a surface active agent. Patentansprlche 50 1.
Polyacetal-Harzzusammensetzung mit einem spezifischen Volumen-Widerstand
von nicht mehr als 1014 [Q(cm], die (A) 100 Gew.-Teile eines
Polyacetal-Harzes und (B) 1 bis 100 Gew.-Teile eines Polyether- 



Ester-Blockcopolymers umfaf~t. das von (a) einer Dicarbonsdure-Komponente,
die aus mindestens 70 Mol-% Terephthalsiure besteht, (b) einer
Glycol-Komponente, die aus mindestens 50 Mol-% 1.4- 55     Butandiol
besteht, und (c) elnem Poly(ethylenoxid)glycol mit einem Zahlenmittel des
Molekulargewich- tes von 500 bis 20000 abgeleitet ist, wobei (B) elnen
Gehalt an Poly(ethylenoxid)dicarboxylat-Einheiten von 20 bis 95 Gew.-% hat.
12    EP0378700B1 obtained composition, the average dispersed particle
diameter was 1 [err] the volume resistivity was 5.0 x [err] and the surface
resistivity was 2.4 x [err] In contrast, in Comparative Example 4, wherein
10 parts of the polyether-ester block copolymer B-4 was kneaded with 100
parts of the polyacetal resin copolymer, the average dispersed particle
diameter was 5  8 [err] and in Comparative Example 6, wherein PTMG was used
as the constituent of the soft segments, the average dispersed particle
diameter was 5 [err] It is seen that the composition of the present
invention, in which the average dispersed particle diameter is smaller than
2 [err] is excellent. INDUSTRIAL APPLICABILITY 10 The resin composition of
the present invention can be widely used for electrical parts which are
likely to suffer electrostatic problems, for example, gears and shafts of
cassette tapes, and various dustproof parts. Claims 15 1. A polyacetal
resin composition having a volume resistivity not larger than [err], which
comprises (A) 100 parts by weight of a polyacetal resin and (B) 1 to 100
parts by weight of a polyether- ester block copolymer which is derived from
(a) a dicarboxylic acid component composed of at least 70% by mole
terephthalic acid, (b) a glycol component composed of at least 50% by mole
1,4- 20     butanediol and (c) a poly(ethylene oxide)glycol having a number
average molecular weight of 500 to 20,000, (B) having a poly(ethylene
oxide) dicarboxylate unit content of 20 to 95% by weight. 2. A polyacetal
resin composition according to claim 1, wherein the volume resistivity is
not larger than [err] 25 3.  A polyacetal resin composition according to
claim 1, wherein the number average molecular weight of the poly(ethylene
oxide)glycol is 5,000 to 15,000. 4. A polyacetal resin composition
according to claim 1, wherein the number average molecular weight of 30
the poly(ethylene oxide)glycol is 8,000 to 10,000. 5. A polyacetal resin
composition according to claim 1, wherein the content of poly(ethylene
oxide) 



carboxylate units in component (B) is 75 to 95% by weight. 35  6. A
polyacetal resin composition according to claim 1, wherein the content of
poly(ethylene oxide) carboxylate units in component (B) is 80 to 90% by
weight. 7. A polyacetal resin composition according to claim 1, which
comprises 2 to 50 parts by weight of the polyether-ester block copolymer.
40 8. A polyacetal resin composition having a volume resistivity not larger
than [err] which comprises (A) 100 parts by weight of a polyacetal resin,
(B) 1 to 100 parts by weight of a polyether- ester block copolymer which is
derived from (a) a dicarboxylic acid component composed of at least 70% by
mole terephthalic acid, (b) a glycol component composed of at least 50% by
mole 1.4- 45     butanediol and (c) a poly(ethylene oxide)glycol having a
number average molecular weight of 500 to 20,000,(B) having a poly(ethylene
oxide) dicarboxylate unit content of 20 to 95% by weight, and (C) 0.05 to
20 parts by weight of a surface active agent. PatentansprUche 50 1.
Polyacetal-Harzzusammensetzung mit einem speziflschen Volumen-Widerstand
von nicht mehr als 1014 [0cm], die (A) 100 Gew.-Teile eines
Polyacetal-Harzes und (B) 1 bis 100 Gew.-Teile eines Polyether-
Ester-Blockcopolymers umfaBt, das von (a) einer Dicarbonsgure-Komponente,
die aus mindestens 70 Mol-% Terephthalsdure besteht, (b) einer
Glycol-Komponente, die aus mindestens 50 Mol-% 1,4- 55     Butandiol
besteht, und (c) einem Poly(ethylenoxid)glycol mit einem Zahlenmittel des
Molekulargewich- tes von 500 bis 20000 abgeleltet ist, wobei (B) einen
Gehalt an Poly(ethylenoxid)dicarboxylat-Einheiten von 20 bis 95 Gew.-% hat.
12                   I 1111111 11I11 11111  11 1111 *   C   L  M   5   *
EP0378700B1 2. Polyacetal-Harzzusammensetzung nach Anspruch 1, worin der
spezifische Volumen-Widerstand nicht gr6Ber als 1013 [U.cm] lst. 3.
Polyacetal-Harzzusammensetzung nach Anspruch 1, worin das Zahlenmittel des
Molokulargewichtes 8     des Poly(ethylenoxid)glycol 5000 bis 15000
betragt. 4. Polyacetal-Harzzusammensetzung nach Anspruch 1, worin das
Zahlenmittel des Molekulargewichtes des Poly(ethylenoxid)glycol 8000 bis
10000 betragt. to  5. Polyacetal-Harzzusammensetzung nach Anspruch 1, worin
der Gehalt an Poly(ethylenoxid)carboxylat- Einheiten in der Komponente (B)
75 bis 95 Gew.-% betr~gt. 6. Polyacetal-Harzzusammensetzung nach Anspruch
1, worin der Gehalt an Poly(ethylenoxid)carboxylat- 



Einheiten in der Komponente (B) 80 bis 90 Gew.-% betragt. 15 7.
Polyacetal-Harzzusammensetzung nach Anspruch 1, die 2 bis 50 Gew.-Teile des
Polyether-Ester- Blockcopolymers umfait. 8. Polyacetal-Harzzusammensetzung
mit einem spezifischen Volumen-Widerstand von nicht mehr als 1014 20
[0ncm], die (A) 100 Gew.-Teile eines Polyacetal-Harzes, (B) 1 bis 100
Gew.-Teile eines Polyether- Ester-Blockcopolymers, das von (a) einer
Dicarbonsaure-Komponente, die aus mindestens 70 Mol-% Terephthalslure
besteht, (b) einer Glycol-Komponente, die aus mindestens 50 Mol-%
1.4-Butandiol besteht, und (c) einem Poly(ethylenoxid)glycol mit einem
Zahlenmittel des Molekulargewichtes von 500 bis 20000 abgeleitet ist, wobel
(B) einen Gehalt an Poly(ethylenoxid)dicarboxylat-Einheiten von 20 bis 25
95 Gew.-% hat, und (C) 0,05 bis 20 Gew.-Teile eines Tensids umfaBt.
Revendlcatlons 1. Composition de rdsine de polyac6tal ayant une resistivite
volumique non superieure a 1014 I0.cm/, 30     laquelle comprend: (A) 100
parties en poids d'une resine de polyacetal ; et (B) de 1 a 100 parties en
poids d'un copolymere sequence polyether-ester qui est d~rivd de (a) un
composant acide dicarboxylique compose d'au moins 70 % en mole d'acide
terephtalique, (b) un composant glycol composd d'au moins 50 % en mole de
1,4-butanediol ; et 35       (C) un poly(6thylbne oxyde)glycol ayant un
poids moldculaire moyen en nombre de 500 & 20.000, (B) ayant un contenu
d'unitds de dicarboxylate de poly(6thylbne oxyde) de 20 a 95 % en poids. 2.
Composition de resine de polyacetal selon la revendication 1, dans laquelle
la resistiviti volumique n'est pas superieure a 1013 I0.cm/. 40 3.
Composition de resine de polyacetal selon la revendication 1, dans laquelle
le poids moldculaire moyen en nombre du poly(6thylbne oxyde)glycol est de
5.000 a 15.000. 4. Composition de resine de polyac6tal selon la
revendication 1, dans laquelle le poids moleculaire moyen 48     en nombre
du poly(6thylbne oxyde)glycol est de 8.000 & 10.000. 5. Composition de
resine de polyacetal salon la revendication 1, dans laquelle le contenu des
unites de carboxylate de poly(ethylene oxyde) du composant (B) est de 75 &
95 % en poids. 5o  6. Composition de resine de polyacetal solon la
revendication 1, dans laquelle le contenu des unites de carboxylate de
poly(6thylbne oxyde) du composant (B) est de 80 a 90 % en polds. 7.
Composition de resine de polyac6tal solon la revendication 1, qui comprend
de 2 a 50 parties en poids d'un copolymere s~quenc4 polyether-ester. 855 8
Composition de resine de polyacetal ayant une r6sistivitU volumique non
sup6rieure a 1014 IQ.cml, qui comprend: (A) 100 parties en poids d'une
resine de polyacetal; 
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poids d'un copolymere sequence polyether-ester qui est derive de (a) un
composant acide dicarboxylique compos6 d'au moins 70 % en mole d'acide
tdr~phthalique, (b) un composant glycol compose d'au moins 50 % en mole de
1.4-butanediol et (c) un poly(6thylbne oxyde)glycol ayant un poids
moleculaire moyen en nombre de 500 a 20.000, (B) ayant un contenu 5
d'unites de dicarboxylate de poly(fthylne oxyde) de 20 a 95 % en poids; et
(C) de 0,05 A 20 parties en poids d'un agent tensio-actif. 10 15 20 25 30
35 40 45 50 55 14 4              1111111 111111 11111 11111 B liii *   C
L  M   S   *    


