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SPECIFICATION

TITLE OF THE INVENTION

A detergent resiﬁ composition
BACKGROUND. OF THE INVENTION
1. Field of the Invention

This invention relates to a detergent resin composi-
tion used for deterging the inside of molding machines
used for mold-processing vinyl chloride resin, vinylidene
chloride resin, chlorinated polyethyleﬁe, eté.

More particularly it relates to a detergent resin
composition having blended therein, a polystyrene resin,
a polymethyl methacfylate resin and a neutral salt of
sulfonic acid each in a specified quantity, and further,
basic magnesium carbonate, magnesium hydroxide, aluminum
hydroxide or zinc carbonate or a mixture of two kinds or
more thereof, in a specified quantity.

2. Description of the Related Art

In the mold-processing fields of plastics, production
of more and more kinds of plastics each in a small
quantity has been intended; thus, frequencies of resin
exchange or color exchange inside molding machines have
been increasing.

In particular, chlofiné—containing polymers such
as vinyl chloride resin, vinylidene chloride resin,
chlorinated polyethylene, etc. are'easily thermally

decomposed and adhere onto the inside of molding
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machines to form black or other colored burn contaminants

which adhere onto the inner wall or screw of the molding

machines; thus, a process of drawing out the resulting
contaminated screw and brushing the screw and the inner
wall of the cylinder of the molding machines has been
employed. According to the process, however, there has
been raised a drawback that a long time is required for
completely deterging the inside of molding machines

and hence the time loss is large. Thus, in order to
solve these problems, various detergents for deterging
the inside of molding machines héve been developed.

For example, a detergent, ruét proof composition having
an inorganic filler, a stabilizer and a lubricant blended
in a vinyl chloride resin has been proposed (Japanese
patent application laid-open No. Sho 60-110413). However,
this detergent, rust proof composition has'drawbacks that
the composition is insufficient for remdving the preceding
chlorine-containing resins such as vinyl chloride resin,
etc. adhered onto the inner wall or screw of molding
machines and difficult to peel off, and further, the
vinyl chloride resin contained in the detergent, rust
proof composition is thermally decomposed and remains
inside the molding machines and the resulting burnt
resin becomes a contaminant, which, in turn, contaminates

the succeeding molded product.

-~
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SUMMARY OF THE INVENTION

The present inventors have made extensive research
in ordexr to obtain a resin composition for deterging
the inside of molding machines usable for mold-processing
various chlorine-containing resins such as vinyl chloride
resin, in a small quantity of the composition used, in
a simple operation and in a short time, without using
as a detergent composition, a resin which remains inside
molding machines and is thermally decomposed.

As a result, we have found that a composition
having blended therein, a polystyrene resin, a poly-
methyl methacrylate resin and a neutral salt of
a sulfonic acid,each in a specified quantity, and
further basic magnesium carbonate, magnesium hydroxide,
aluminum hydroxide, zinc carbonate or a mixture of two
kinds or more thereof, in a specified quantity, is not
thermally decomposed inside ﬁolding machines and exhibits

a notably improved detergent effect.

The présent invention resides in:
(1) A detergent resin composition having blended therein,
50 to 95% by weight of a polystyrene resin, 0.1 to 15%
by weight of a polymethyl methacrylate, 2 to 30% by
weight of a neutral salt of a sulfonic acid and 0.1 to
iO% by weight of basic magnesium carbonate, magnesium

-

hydroxide, aluminum hydroxide, zinc carbonate or
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a mixture thereof, the respective proportions being

based upon the weight of said composition.
(2) A detergent resin composition according to item (1)
wherein said polystyrene resin is at least one member
selected from the group consisting of polystyrene,
acrylonitrile-styrene resin, acrylonitrile-~butadiene-
styrene resin, methyl methacrylate-styrene resin and
methyl methacrylate-butadiene-styrene resin.
(3) A detergent resin composition according to item (1)
wherein said neutral salt of a sulfonic acid is sodium,
calcium or magnesium salt of an alkylbenzenesulfonic acid
the alkyl group in which has 10 to 18 carbon atoms or
sodium salt of an alkylmethyltaurine the alkyl group
in which has 10 to 18 carbon atoms.
(4) A detergent resin composition according to item (1)
obtained by melt-kneading and molding into pellet form.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Examples of the polystyrene resin used in the
preéent invention are styrene homopolymer, polymethyl-
styrene, block copolymer of styrene with butadiene or
isoprene, acrylonitrile-styrene resin (hereinafter
referred to as AS resin), acrylonitrile-butadiene-
styrene resin (hereinafter referred to as ABS resin),
methyl methacrylate-styrene resin (hereinafter referred
to as MS resin), methyl methacrylate-butadiene-styrene

-

resin (hereinafter referred to as MBS resin), these
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being used alone or in admixture, and the guantity
thereof blended being 50 to 95% by weight based upon
the weight of the composition. If the quantity thereof
blended is less than 50% by weight, the fluidity of
the resulting detergent resin composition when melted
is too high to make it difficult to peel.off the preced-
ing resin adhered onto the inside of the molding machine,
while if the quantity thereof blended exceeds 95% by
weight, the quantity of other components is reduced so
that the detergent capacity of the resulting detergent
resin composition is lowered.

Examples of the polymethyl methacrylate used in
the present invention are methyl methacrylate homopolymer,
and besides, copolymers of methvl methacrylate with
butyl methacrylate, 2-ethylhexyl methacrylate, butyl
acrylate, 2-ethylhexyl acrylate, etc. The quantity
thereof used is 0.1 to 15% by weight based upon the
weight of the composition. If it is less than 0.1% by
weight, it is difficult to peel off the preceding resin
adhered as a contaminant onto the inner wall or screw
of molding machines from the wall or screw, while if it
exceeds 15% by weight, the polymethyl methacrylate mixes
in the succeeding resin to form a contaminant on the
surface of the resulting molded product.

Examples of the neutral salt of a sulfonic acid

used in the present invention are sodium, calcium or
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magnesium salt of an alkylbenzenesulfonic acid (the alkyl

group having 10 to 18 carbon atoms) or sodium salt of
an alkylmethyltaurine (the alkyl group having 10 to

18 carbon atoms), these being used alone or in admixture.

The quantity of the neutral salt of a sulfonic acid used

is 2 to 30% by weight based upon the weight of the com-
position. If the quantity thereof used is less than 2%
by weight, the detergent capacity is inferior, while if
it exceeds 30% by weight, the fluidity of the resulting
detergent resin composition when melted is too good so
that it is difficult to peel off the preceding resin
adhered onto the inside of molding machines and the
detergency lowers.

Further, the quantity of the basic magnesium
carbonate, magnesium hydroxide, aluminum hydroxide, zinc
carbonate or mixtures of two kinds or more thereof used
is 0.1 to 10% by weight based.upon the weight of the
composition. If the quantity is less than 0.1% by
weight, the detergent effect of the resulting deteréent
resin composition is small, while if it exceeds 10% by
weight, when the inside of molding machines is deterged
with the detergent resin composition, followed by molding
with the succeeding resin, the molded product from the
succeeding resin becomes translucent.

To the detergent resin composition of the present

invention may be added metal soaps such as magnesium
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stearate, calcium stearate, zinc stearate, etc., heat
stabilizers such as bisphenol A, dibutyltin maleate, etc.,
anionic surfactants such as sodium alkylester sulfates,
sodium g-olefinsulfonates, etc., plasticizers such as
dioctyl phthalate, epoxy soybean oil, etc.

The composition of the present in&ention can be
obtained by mixing specified quantities of a polystyrepe
resin, a polymethyl methacrylate, a neutral salt of
a sulfonic acid and further, basic magnesium carbonate,
magnesium hydroxide, aluminum hydroxide or zinc
carbonate or a mixture of two or more kinds thereof,
or it can also be obtained by filling the composition
mixed in advance in a hopper of an extruder, followed
by melt-knead-extruding the composition at a temperature
of 140° to 250°C and cutting the extruded strand into
pellets. The mixing may be carried out by means of
a conventional mixer such as Henschel mixer (tradename),
super mixer, ribbon blender, tumbler mixer, etc. Fﬁrther,
as the extruder, single-screw e#truder, twin-screw
extruder, Ko-kneader (tradename), etc. may be employed.
As the cutting process for granulation, any of under-
water cutting, cutting in mist or cutting in air may
be employed.

(Example)

The present invention will be described in more

detail, but-it shdhld not be construed to be limited

thereto.
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In addition, the detergent test employed in Examples
and Comparative examples was carried out according to
the following method:

Detergent test

A colored resin (150 g) was melt-knead-extruded by
means of a single-screw extruder (cylinder diameter:
20 mm and L/D=22), followed by feeding a detergent resin
composition (200 g) into the extruder, melt-knead-
extruding it, successively feeding a non-colored
detergent resin, continuing melt-knead-extrusion, and
measuring the quantity of the detergent resin required
by the time when the extrudate of the detergent resin
was not colored and the time having elapsed since the
feed of the detergent resin composition was started
till the extrudate of the detergent resin was not
colored.
Example 1

A polystyrene resin (a homopolymer of a melt flow

index (JIS K 6870: 200°C, S Kgf) of 1.0 g/10 min.)

(3.60 Kg), a polymethyl methacrylate (METABLEé:)P53l

made by Mitsubishi Rayon Co., Ltd.) (0.60 Kg), sodium
dodecylbenzenesulfonate (0.40 Kg), basic magnesium
carbonate (0.30 Kg), a polyethylene wax (number average
molecular weight: 1,500) (0.05 Kg) and magnesium
stearate (0.05 Kg) were mixed with stirring at a revo-

lution number of 500 rpm for 3 minutes by means of

a 20 2 capacity Henschel mixer (tradename).
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The reéulting mixture was fed into a twin-screw
extruder (L/D: 30, cylinder diameter: 30 mm), followed
by melt-knead-extruding it under conditions of a cylinder
temperature of 200°C and a die temperature of 210°C,
cooling the extrudate in a water bath and cutting it
by means of a pelletizer to obtain a translucent
detergent resin composition. Using this detergent
resin composition, a detergent test of an extruder
contaminated with a rigid vinyl chloride resin (poly~
merization aegree: 700) containing 1% by weight of
carbon balck was carried out.

Further, the rigid vinyl chloride resin but as
a transparent one (polymerization degree: 700) was used
as a detergent resin at a cylinder temperature of the
extruder of 180°C. The gquantity of the transparent rigid
viﬁyl chloride resin consumed was 100 g and the time
required for the deterging wés 12 minutes.

Example 2

An MBS resin (KUREHA BTA X2 (tradename) made by
Kureha Chemical Industry Co., Ltd.) (3.53 Kg), a poly-
methyl methacrylate (METABLE P531 made by Mitsubishi
Rayon Co., Ltd.) (0.15 kg), magnesium dodecylbenzene-~
sulfonate (0.75 Kg), basic magnesium carbbngte (0.40 Kg),
a polyethylene wax (number average molecular weight:
1,500) (0.12 Kg) and calcium stearate (0.05 Kg) were

mixed in the same manner as in Example 1, followed by
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of 190°C and a die temperature of 200°C were employed,
to obtain a detergent resin composition. Using this
composition, a detergent test was carried out in the
same manner ae in Example 1.

The quantity of the transparent rigid vinyl chloride
resin as a detergent resin consumed was 60 g and the time
requirea for the deterging was 10 minutes.

Example 3

An MS resin (JSR MS320 (tradename) made by Japan
Synthetic Rubber Co., Ltd.) (3.17 Kg), a polymethyl
methacrylate (METABLEN(:)PSBl made by Mitsubishi Rayon
Co., Ltd.) (0.50 Kg), sodium dodecylmethyltaurinate
(1.10 Kg), basic magnesium carbonate (0.08 Kg), magnesium
stearate (0.06 Kg) and calcium stearate (0.09 Kg) were
mixed in the same manner as in Example 1, followed by
repeating Example 1 except that a cylinder temperature
of 210°C and a die temperature of 220°C were employed,
to obtain a detergent resin composition. Using this
composition, a detergenf test was carried out in the
same manner as in Example 1. The quantity of the trans-
parent rigid vinyl chloride resin as a detergent resin
consumed was 80 g and the time required for the deterging

was 1l minutes.
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ExamEle 4

A polystyrene (a homopolymer of a melt flow index
(JIS K6870: 200°C, 5 Kgf) of 1.8 g/10 min.) (4.06 Kg),
a polymethyl methacrylate (METABLEAE)PSBl made by
Mitsubishi Rayon Co., Ltd.) (0.40 Kg), magnesium
dodecylbenzenesulfonate (0.20 Kg), basic magnesium
carbonate (0.20 Kg) and a polyethylene wax (number
average molecular weight: 1,500) (0.14 Kg) were mixed
and extruded in the same manner as in Example 1 to
obtain a detergent resin composition. Using this
detergent resin composition, a detergent test of the
extruder contaminated with a vinYlidene chloride resin
(SARA&@DBlIS made by Asahi Chemical Industry Co., Ltd.)
having 1% by weight of carbon black mixed therein was
carried out. A cylinder temperature of the extruder
of 170°C was employed and a non-colored vinylidene resin
(SARA&@DBllSJnade by Asahi Chemical Industry Co., Ltd.)
was used as a detergent resin. The quantity of the non-
colored vinylidene chloride resin consumed was 160 g and

the time required for the deterging was 15 minutes.

Example 5

A polystyrene (a homopolymer of a melt flow index
(JIS K 6870: 200°C, 5 Kgf) of 5.2 g/10 min.) (3.75 KXg),
a polymethyl methacrylate (!“IETABLEN@D P531 made by
Mitsubishi Rayon Co., Ltd.) (0.03 Kg), calcium dodecyl-

benzenesulfonate (0.60 Kg), basic magnesium carbonate
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(0.47 Kg), a polyethylene wax (number average molecular

weight: 1,500) (0.09 Kg) and magnesium stearate (0.06 Kg)

were mixed and extruded in the same manner as in

Example 1 to obtain a detergent resin composition.

Using this compositioﬁ, a detergent test of the
extruder contaminated with a chlorinated polyethylene
(DAISOLAC®G—-245 made by DAISO Co., Ltd.) having
1% by weight of carbon black added thereto was carried
out. A cylinder temperature of the extruder of 170°C
was employed and a non-colored chlorinated polyethylene
(DAISOLAC® G-245 made by DAISO Co., Ltd.) was used as
a detergent resin. The quantity of the non-colored
chlorinated polyethylene consumed was 120 g and the time
required for the deterging was 13 minutes.

Example 6

An AS resin (a melt flow rate (JIS K 7210: 220°Cc/

10 Kgf) of 23 g/10 min.) (3.66 Kg), a polymethyl metha-
crylate (METABLEL\@PSSO made by Mitsubishi Rayon Co., Ltd.)
(0.60 Kg), magnesium dodecylbenzenesulfonate (0.40 Kg),
basic magnesium carbonate (0.30 Kg) and calcium stearate
(0.10 Kg) were mixed in the same manner as in Example 1,
followed by repeating Example 1 except that a cylinder
temperature of 210°C and a die temperature of 220°C were

employed, to obtain a detergent resin composition.

Using this detergent resin composition, a detergent

test was carried out in the same manner as in Example 1.
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The guantity of a transparent rigid vinyl chloride resin
as a detergent resin consumed was 110 g and the time
required for the deterging was 13 minutes.
Example 7

An ABS resin (a melt flow rate (JIS K 7210: 220°c/
10 Kgf) of 35 g/10 min.) (4.06 Kg), a polymethyl
methacrylate (METABLEN®PSSO made by Mitsubishi Rayon
Co., Ltd.) (0.40 Kqg), magnésium dodecylbenzenesulfonate
(0.20 Kg), basic magnesium carbonate (0.20 Kg) and
a polyethylene wax (number average molecular weight:
1,500) (0.14 Kg) were mixed in the same manner as in
Example 1, followed by repeating Example 1 except that
a cylinder temperatﬁre of 220°C and a die temperature
of 220°C were employed, to obtain a detergent resin
composition. Using this detergent resin composition,
a detergent test was carried out in the same manner
as in Exmaple 1. The guantity of a transparent rigid
vinyl chloride resin as a detergent resin consumed was
90 g and the time required for the deterging was
12 minutes.
Example 8

An MS resin (JSR MS 320 (tradename) made by Japan
Synthetic Rubber Co., Ltd.) (3.36 Kg), a polymethyl
methacrylate (METABLE&DE550nmde by Mitsubishi Rayon
Co., Ltd.) (0.30 Kg), sodium salt of dodecylmethyl

taurine (0.80 Kg), magnesium hydroxide (0.40 Kg) and

T

ed
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a polyethylene wax (number average molecular weight:

- 14 -

1,500) (0.14 Kg) were mixed in the same manner as in
Example 1, followed by repeating Example 1l except that
a cylinder temperature of 210°C and a die temperature
of 220°C were employed, to obtain a detergent resin |
composition. Using this composition, a detergent test
was carried out in the same manner as in Example 1.

The quantity of a transparent rigid vinyl chloride
resin as a detergent resin consumed was 90 g and the
time required for the deterging was 12 minutes.

Example 9

A polystyrene (a homopolymer having a melt flow

index (JIS K 6870: 200°C, 5 Kgf) of 1.8 g/10 min.)

(3.65 Kg), a polymethyl methacrylate (METABLE&E)PSSO

made by Mitsubishi Rayon Co., Ltd.) (0.40 Kg), sodium
salt of dodecylmethyl taurine (0.50 Kg), aluminum
hydroxide (0.30 Kg), a polyethylene wax (number average
molecular weight: 1,500) (0.09 Kg) and magnesium stearate
(.0.06 Kg) were mixed and extruded in the same manner as
in Example 1 to obtain a detergent resin composition.
Using this composition, a detergent test was carried

out in the same manner as in Example 1.

The quantity of a transparent rigid vinyl chloride
resin as a detergent resin consumed was 110 g and the

time required for the deterging was 13 minutes.
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Example 10

An AS resin (melt flow .rate (JIS K 7210: 220°C/
10 Kgf): 23 g/10 min.) (3.55 Kg), a polymethyl metha-

crylate (METABIimﬁDPSSO made by Mitsubishi Rayon Co., Ltd.)

(0.50 Kg), sodium salt of dodecylmethyl taurine (0.40 Kg),

basic magnesium carbonate (0.20 Kg), zinc carbonate
(0.20 Kg), magnesium stearate (0.06 Kg) and calcium
stearate (0.09 Kg) were mixed in the same manner as in
Example 1, followed by repeating Example 1 except that
a cylinder temperature of 210°C and a die temperature
of 220°C were employed, to obtain a detergent resin
composition. Using this composition, a detergent test
was carried out. The quantity of a transparent rigid
vinyl chloride resin as a detergent resin consumed was
120 g and the time required for the.deterging was

13 minutes.

Comparative example 1

A polyethylene (a homopolymer having a melt flow
index (JIS K 6870: 200°C, 5 Kgf) of 1.0 g/10 min.)
(4.20 Kg), sodium dodecylbenzenesulfonate (0.40 Kg),
basic magnesium carbonate (0.30 Kg), a polyethylene
wax (number average molecular weight: 1,500) (0.05 Kgqg)
and magnesium stearate (0.05 Kg) were mixed and
extruded in the same manner as in Example 1 to obtain
a detergent resin composition. Using this composition,

a detergent test was carried out in the same manner as
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in Example 1. The quantity of a transparent rigid vinyl

- 16 -

chloride resin as a detergent resin was 380 g and the
time required for the deterging was 26 minutes.

Comparative example 2

A vinyl chloride resin (a homopolymer having
a polymerization degree of 1,000) (3.85 Kg), calcium
carbonate (0.77 Kg), tribasic lead sulfate (0.23 Kg)
and dibasic lead stearate (0.15 Kg) were mixed with
stirring by means of a 20 % capacity high-speed mixer
at a revolution number of 500 rpm for 3 minutes.

This mixture was fed into a single-screw extruder
(L/D: 22 and cylinder diameter: 40 mm) and extruded into
a strand form under conditions of a cylinder temperature
and a die temperature each of 180°C, to obtain a granular
detergent resin composition.

Using this composition, a detergent test was carried
out in the same ﬁanner as in Example 1. The quantity of
a transparent rigid vinyl chloride resin as a detergent
resin consumed was 8401g and the time required for
the deterging was 48 minutes.

Conditions and results of Examples 1 - 10 and
Comparative examples 1 - 2 are collectively shown in

Table 1.



Table 1

Item Ex. 1|Ex. 2 |Ex. 3 |Ex. 4|Ex. 5|Ex. 6 |Ex. 7| Ex. 8| Ex. 9|Ex.10 gg'f‘pi Sg'}‘pi
Polystyrene 12.0 - - 8.2 | 175.0 — - — 1.0 | — 84.0 -
MBS resin -— 20.6 — - - — — - — —_ — —_
ABS resin - — — —- — — 81.2 — — - — —
M8 resin — —_ 3.4 - —_ -_ — | 612 — - - -
AS resin — - - — - 72.0 — - - 1.0 - -
PVC -~ - — - - — - - — - - 7.0
MMA resin 120 | 30 | 10.0 | 80 | 06 | 120 | 80 | 60 | 80 [ w00 | — -
s Neutralisalt of alkylbenzene- 8.0 | 150 - 4.0 | 12.0 8.0 4.0 - - - 8.0 -~
:J:E Neu%gagigglt of alkyimethyl- —_ _ 22.0 — - - - 16.0 10.0 8.0 —- -
o | Basic magnesium carbonate 6.0 8.0 1.6 - 4.0 9.4 6.0 4.0 - —_ 4.0 5.0 -~
g Mg (OH) 5 - — - - ~ - —- 8.0 - — - —
% A% (OH) 4 - - - - - -~ — - 6.0 - - —
ZnCO, — - — - — - — - - 4.0 - -
PE-WAX 1.0 2.4 - 2.8 1.8 ~ 2.8 2.8 1.8 - 1.0 -
‘Mg stearate 1.0 - 1.2 - 1.2 - - - 1.2 1.2 1.0 -
Ca stearate - 1.0 1.8 - - 2.0 - - - 1.8 - -
CaCo3 - - - = - - — - - - — 15.4
Tribasic lead sulfate - - - - - - - - - - - 4.6
Dibasic lead stearate - - — - - - - - - - - 3.0
y | Preceding resin e P e [ e | [P e o [P [T
;‘3"4(;} Detergent resin pvC pvC e POC |C2-PE { PVvC pvC pyC PvC PvC pvC pvC
gg Quantity of detergent resin (@ W | o | ® | w | 2 | e @ | uo | o | 120 | a0 | 80
Required time (min) 12 10 1 15 13 13 12 13 12 13 2% 48

LT
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(Effectiveness of the Invention)

By using the detergent resin composition of the
present invention, it is possible to very effectively
deterge the inside of molding machines when kinds of
chlorine-containing resins such as vinyl chloride resin,
vinylidene chloride resinh, chlorinated polyethylene, etc.
are changed over.

Namely, by using the resin composition of the
present invention in a small quantity, it is possible
to notably reduce the quantity of the succeeding
detergent resin consumed and shorten the detergent time
as compared with the case where conventional detergent
compositions are changed over.

For example, in the case where kinds of vinyl
chloride resin are changed over, it is possible to

reduce the quantity of the succeeding detergent resin

.consumed when the composition of the present invention

is used, down to 1/7 or less and shorten the time

-required for deterging, down to 1/3 or less as compared

with the case where conventional detergent resin compo-
sitions obtained by blending an inorganic filler and

a stabilizer into vinyl chloride resin.
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WHAT WE CLAIM IS :

l. A detergent resin composition having blended therein,
50 to 95% by weight of a polystyrene resin, 0.1 to 15%
by weight of a polymethyl methacrylate, 2 to 30% by
weight of a neutral salt of a sulfonic acid and 0.1 to
10% by weight of basic magnesium carbonate, magnesium

hydroxide, aluminum hydroxide, zinc carbonate or

a mixture thereof, the respective proportions being
based upon the weight of said composition.

2. A detergent resin composition according to claim 'l
wherein said polystyrene resin is at least one member
selec#ed'from the group consisting of polystyrene,
acrylonitrile-styrene resin, acrylonitrile-butadiene-
styrene resin, méthyl methacrylate-styrene resin and
methyl methacrylate-butadiene-styrene resin.

3, A detergent resin composition according to claimfl
wherein said neutral salt of a sulfonic acid is sodium,
calcium or magnésium salt of an alkylbenzenesulfonic acid
the alkyl group in which has 10 to 18 carbon atoms or
sodium salt of an alkylmethyltaurine the alkyl group
in which has 10 to 18 carbon atoms.

4. A detergent resin composition according to c;aim:l

obtained by melt-kneading and molding into pellet form.



