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EP 1512 725 B9
Description
TECHNICAL FIELD

[0001] The present invention relates to a dispersed composition (or a resin composition forming a disperse system)
which comprises a resin component and a water-soluble auxiliary component and is useful for shaping the resin com-
ponent into a figure such as a porous material or a particulate, a process for producing a shaped article by using the
dispersed composition, and a water-soluble auxiliary agent to be used in combination with a resin to form a dispersed
composition.

BACKGROUND ART

[0002] For producing aresinous shaped article having a desired shape such as a porous material or a particle, various
processes have been utilized. For example, Japanese Patent Application Laid-Open No. 2825/2001 (JP-2001-2825A)
discloses a process for producing a porous material, comprising melt-kneading a pore-forming agent fusible at a molding
temperature and a high molecular substance such as a resin, molding the kneaded matter to make a full (non-porous)
shaped article containing the pore-forming agent, and then washing out the pore-forming agent from the full shaped
article with a solvent. This document mentions pentaerythritol, L-erythritol and others as a pore-forming agent, and water
or an organic solvent such as an alcohol compound as a solvent for eluting the pore-forming agent (auxiliary component).
According to this process, a porous material having uniform fine pores can be produced.

[0003] However, in the case where a proportion of a pore-forming agent (erythritol having a low melting point or
pentaerythritol having a high melting point) in a resin composition is increased, the resin composition is deteriorated in
melt-kneading property and the size uniformity of the generated pores is decreased. More specifically, in kneading of
the resin and erythritol, melting of erythritol having a low melting point induces decrease in viscosity of the resin com-
position and remarkable deterioration in melt-kneading property of the resin composition. Moreover, a resin composition
containing pentaerythritol at a high proportion can be melt-kneaded, however, part of pentaerythritol remains as an
unmelted matter and it is impossible to obtain a porous material having a uniform pore size.

[0004] Japanese Patent Application Laid-Open No. 176065/1998 (JP-10-176065A) discloses a process for obtaining
a spherical fine particle of a thermoplastic resin (a), which comprises melt-kneading the thermoplastic resin (a) to be
powdered with other one or more of thermoplastic resins (b) to give a resin composition comprising the resin (a) constituting
the dispersed phase and the resin (b) constituting the continuous phase, and washing the resin composition with a
solvent capable of dissolving the resin (a) and incapable of dissolving the resin (b).

[0005] In this process, however, it is necessary not only that the dispersed phase and the continuous phase are
incompatible with each other, but also that an applicable combination of the resin constituting the continuous phase with
the solvent is selected depending on the kind of the resin of the dispersed phase. Therefore, the combination of the
resins should be limited to a specific one, and in addition, the combination of the resin with the solvent should be limited
to a specific one. Further, in a step of cooling the dispersed composition, the resins incompatible with each other tend
to form a large phase in the separation. Therefore, if the dispersed composition is not carefully solidified, the once
produced dispersed phases will be gathered or aggregated again, and as a result, it is impossible to obtain a spherical
fine particle having a given shape.

[0006] Furthermore, the resin constituting the continuous phase is finally recovered, or discarded in a dissolved state,
because of being uninvolved in the resin fine particle as a product. However, recovery of the resin in the solution not
only is very difficult but also is a caused factor of increase in the production cost of the resin particle. Moreover, in the
case of discarding the resin solution directly as a waste fluid, there is concern about adverse effects on the environment.
[0007] Japanese Patent Application Laid-Open No. 13816/1985 (JP-60-13816A) proposes a process for producing a
thermoplastic resin particle, which comprises melting a polyethylene glycol and a thermoplastic resin with stirring, then
putting the molten mixture in water to solidify the both polymers, and then removing the polyethylene glycol from the
resulting matter with water. Japanese Patent Application Laid-Open No. 9433/1986 (JP-61-9433A) discloses a process
for producing a thermoplastic resin particle, which comprises melting a thermoplastic resin and a polyethylene oxide
with stirring, then cooling the molten mixture, and removing the polyethylene oxide from the mixture with water. Japanese
Patent Application Laid-Open No. 165457/1997 (JP-9-165457A) discloses a process for producing a resin fine particle,
which comprises mixing a melt-formable and water-soluble polymer (such as a polyvinyl alcohol-series resin, a denatured
starch, or a polyethylene oxide) and a thermoplastic resin to give a melt-shaped product, and then removing the water-
soluble polymer from the shaped product with water.

[0008] Even in these processes, however, since it is necessary that a resin and a water-soluble polymer are incom-
patible with each other, a selectable combination of the resin is limited, and in addition, the particle size distribution of
thus resulting resin particle is insufficient in uniformity. Further, these water-soluble polymers having small solubilities
to water need a large amount of water for dissolution, and in addition, significantly deteriorate productivity of resin particles
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due to the slow velocity of dissolution. Furthermore, since such water-soluble polymers are often derived from unnatural
products, a waste fluid containing such a water-soluble polymer dissolved therein adversely affects on the environment.
[0009] US 5,290,832 A, WO 01/42367 A1, US 5,159,049 A and Oxley H. R., "Macroporous Hydrogels for Biomedical
Applications: methodology and morphology", Biomaterials, Vol. 14, No. 14, November 30, 1993, pages 1064-1072, also
disclose dispersed compositions.

[0010] Itis an object of the present invention to provide a process for producing a shaped article by using a dispersed
composition (or a resin composition forming a disperse system) comprising a water-soluble auxiliary component (or a
water-soluble auxiliary agent) and a resin component, wherein the water-soluble auxiliary component can not only be
easily eluted with water but also reduce the burden on the environment.

[0011] Itis a still further object of the present invention to provide a process for producing a shaped article having a
uniform particle size.

DISCLOSURE OF THE INVENTION

[0012] These objects are achieved by the process in accordance with claim 1. Preferred embodiments are specified
in sub-claims 2 to 13.

[0013] In particular, the inventor of the present invention made intensive studies to achieve the above objects and
finally found that a dispersed composition formed by using an auxiliary component comprising at least an oligosaccharide,
which is a saccharide and yet kneadable with a resin uniformly in combination with a resin component can provide a
shaped article having a uniform particle size by using a wide range of a resin component. The present invention was
accomplished based on the above finding.

[0014] That is, the dispersed composition (or dispersion) of the present invention comprises (A) a resin component
and (B) a water-soluble auxiliary component, and the auxiliary component (B) comprises at least (B4) an oligosaccharide
and a water-soluble plasticizing component (B,). The auxiliary component (B) forms a continuous phase in an islands-
in-the-sea structure. The resin component (A) comprises a thermoplastic resin [for example, a polyester-series resin
(e.g., an aliphatic polyester-series resin), a polyamide-series resin, a polyurethane-series resin, a poly(thio)ether-series
resin, a polycarbonate-series resin, a polysulfone-series resin, a polyolefinic resin, a (meth)acrylic resin, a styrenic resin,
a vinyl-series resin, a cellulose derivative, and a thermoplastic elastomer]. The oligosaccharide (B{) may have a melting
point or a softening point at a temperature higher than a heat distortion temperature of the resin component (A), or may
be decomposed at a temperature higher than the heat distortion temperature of the resin component (A). For example,
the melting point or softening point of the oligosaccharide (B;) may be higher than the heat distortion temperature of the
resin component (A), and may for example be about 90 to 290°C. Moreover, the oligosaccharide (B1) may be thermally
decomposed without having an obvious melting point or softening point at a temperature higher than the heat distortion
temperature of the resin component (A). The heat distortion temperature of the resin may be, for example, determined
as a Vicat softening point defined by Japanese Industrial Standards (JIS) K 7206. The heat distortion temperature (Vicat
softening point) of the resin may be, for example, about 60 to 300°C, and preferably about 80 to 260°C. The oligosac-
charide (B4) may comprise a disaccharide, a trisaccharide, a tetrasaccharide, a pentasaccharide, a hexasaccharide, a
heptasaccharide, an octasaccharide, a nonasaccharide, a decasaccharide, and others, or may comprise at least a
tetrasaccharide. The oligosaccharide (B;) may comprise maltotetraose, isomaltotetraose, stachyose, cellotetraose,
scorodose, lychnose, and a tetraose having a sugar or sugar alcohol attached to a reducing end of panose. Moreover,
the oligosaccharide (B,) may comprise an oligosaccharide composition such as a starch sugar, a galactooligosaccharide,
a coupling sugar, a fructooligosaccharide, a xylooligosaccharide, a soybean oligosaccharide, a chitin oligosaccharide
or a chitosan oligosaccharide. The content of the tetrasaccharide in such an oligosaccharide (B1) may be not less than
60% by weight. The viscosity of the 50% by weight aqueous solution of the oligosaccharide (B4) may be not less than
1 Pa's (e.g., about 3 to 100 Pa-s) as measured at a temperature of 25°C by a B-type viscometer.

[0015] Further, the auxiliary component (B) contains a water-soluble plasticizing component (or plasticizer) (B,) for
plasticizing the oligosaccharide (B). The combination use of the oligosaccharide (B4) and the plasticizing component
(B,) ensures to plasticize or soften the oligosaccharide (B ) effectively even when the oligosaccharide (B,) is of thermally
decomposable. The melting point or softening point of the plasticizing component (B,) may be not higher than the heat
distortion temperature (the above Vicat softening point) of the resin component (A). Moreover, the melt flow rate defined
by JIS K 7210 of the auxiliary component (B) comprising the oligosaccharide (B4) and the plasticizing component (B,)
may be notless than 1 (e.g., about 1to 40) as measured at a temperature 30°C higher than the heat distortion temperature
of the resin component (A). The plasticizing component (B,) comprises a saccharide (e.g., a monosaccharide and a
disaccharide) and a sugar alcohol, and others. Such a saccharide may comprise a reducing sugar. The monosaccharide
may comprise a triose, a tetrose, a pentose, a hexose, a heptose, an octose, a nonose, a decose and a dodecose, and
the disaccharide may comprise a homodisaccharide of the above monosaccharide and a heterodisaccharide of the
above monosaccharides. The sugar alcohol may comprise a tetrytol (e.g., erythritol), a pentitol (e.g., pentaerythritol,
arabitol, ribitol, and xylitol), a hexitol (e.g., sorbitol, dulcitol and mannitol), a heptitol, an octitol, a nonitol, a decitol and
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a dodecitol. Moreover, the ratio (weight ratio) of the resin component (A) relative to the auxiliary component (B) [the
resin component (A)/the auxiliary component (B)] may be about 99/1 to 1/99. In the auxiliary component (B), the ratio
(weight ratio) of the oligosaccharide (B4) relative to the plasticizing component (B,) [the oligosaccharide (B)/the plas-
ticizing component (B,)] may be about 99/1 to 50/50.

[0016] The presentinvention also includes a water-soluble auxiliary agent used in combination with a resin to form a
dispersed composition, wherein the water-soluble auxiliary agent comprises atleast an oligosaccharide (B;) and a water-
soluble plasticizing component (B,). Further, the present invention also includes a process for producing a shaped article
comprising a resin component (A), comprising eluting an auxiliary component (B) from the dispersed composition, and
the shaped article includes a particle having an average particle size of 0.1 to 100 wm and a coefficient of variation of
the particle size of not greater than 60.

[0017] Incidentally, in the present invention, the dispersed composition may be a resin composition forming a disperse
system containing a resin component and an auxiliary component, and may be used synonymously with the term "resin
composition" accordingly.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Fig. 1 is a scanning electron micrograph of a cross section of a porous material obtained in Example 2.
Fig. 2 is a scanning electron micrograph of particles obtained in Example 13.

DETAILED DESCRIPTION OF THE INVENTION
[Resin component (A)]

[0019] Examplesofaresin constituting the resin componentinclude a thermoplasticresin [for example, a condensation-
series thermoplastic resin such as a polyester-series resin (e.g., an aromatic polyester-series resin, and an aliphatic
polyester-series resin), a polyamide-series resin, a polyurethane-series resin, a poly(thio)ether-series resin (e.g., a
polyacetal-series resin, a polyphenylene ether-series resin, a polysulfide-series resin, and a polyether ketone-series
resin), a polycarbonate-series resin, a polysulfone-series resin, or a polyimide-series resin; a vinyl polymerization-series
thermoplastic resin such as a polyolefinic resin, a (meth)acrylic resin, a styrenic resin, or a vinyl-series resin (e.g., a
halogen-containing resin, a vinyl ester-series resin, and a vinyl alcohol-series resin); and a resin derived from a natural
product, such as a cellulose derivative], and a thermosetting resin (e.g., an epoxy resin, an unsaturated polyester resin,
a diallyl phthalate resin, and a silicone resin). These resins may be used singly or in combination. As the resin component,
a thermoplastic resin, or a water-insoluble resin (e.g., a water-insoluble thermoplastic resin) is usually employed.

(Thermoplastic resin)
(1) Polyester-series resin

[0020] The polyester-series resin includes, for example, a homopolyester or copolyester obtained by a polyconden-
sation of a dicarboxylic acid component and a diol component; a homopolyester or copolyester obtained by a poly-
condensation of a hydroxycarboxylic acid; and a homopolyester or copolyester obtained by a ring opening polymerization
of a lactone. These polyester-series resins may be used singly or in combination.

[0021] The dicarboxylic acid component includes, for example, an aromatic dicarboxylic acid [e.g., an aromatic dicar-
boxylic acid having about 8 to 20 carbon atoms, such as terephthalic acid, isophthalic acid, phthalic acid; an alkyl-
substituted phthalic acid such as methylterephthalic acid or methylisophthalic acid; a naphthalenedicarboxylic acid (e.g.,
2,6-naphthalenedicarboxylic acid, 2,7-naphthalenedicarboxylic acid, and 1,5-naphthalenedicarboxylic acid); a diphenyl-
dicarboxylic acid such as 4,4’-diphenyldicarboxylic acid or 3,4’-diphenyldicarboxylic acid; a diphenoxyethanedicarboxylic
acid such as 4,4’-diphenoxyethanedicarboxylic acid; a diphenyl ether-dicarboxylic acid such as diphenyl ether-4,4’-
dicarboxylic acid; a diphenylalkanedicarboxylic acid such as diphenylmethanedicarboxylic acid or diphenylethanedicar-
boxylic acid; or a diphenylketonedicarboxylic acid], an aliphatic dicarboxylic acid (e.g., an aliphatic dicarboxylic acid
having about 2 to 40 carbon atoms, such as oxalic acid, succinic acid, adipic acid, azelaic acid, sebacic acid, dodecanoic
diacid, hexadecanedicarboxylic acid, or dimeric acid), and an alicyclic dicarboxylic acid (e.g., an alicyclic dicarboxylic
acid having about 8 to 12 carbon atoms, such as cyclohexanedicarboxylic acid, hexahydrophthalic acid, hexahydroi-
sophthalic acid, hexahydroterephthalic acid, or himic acid). These dicarboxylic acid components may be used singly or
in combination.

[0022] Incidentally, the dicarboxylic acid component also includes an ester-formable derivative, e.g., a lower alkyl
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ester such as a dimethyl ester, an acid anhydride, and an acid halide such as an acid chloride.

[0023] Examples of the diol component include an aliphatic C,_qodiol (e.g., a C,_j,alkanediol such as ethylene glycol,
propylene glycol, trimethylene glycol, 1,4-butanediol, 1,3-butanediol, neopentyl glycol, or hexanediol; and a (poly)
oxyC,_salkylene glycol such as diethylene glycol, triethylene glycol, or dipropylene glycol); and an alicyclic Cg_qodiol
(e.g., cyclohexanediol, and cyclohexanedimethanol); an aromatic Cg_5ydiol (e.g., a benzenediol compound such as
resorcinol or hydroquinone; a naphthalenediol compound; a bisphenol compound such as bisphenol A, F, or AD; and
an adduct of a bisphenol compound with an alkylene oxide). These diol components may be used singly or in combination.
[0024] The hydroxycarboxylic acid includes, for example, an aliphatic C,_ghydroxycarboxylic acid such as glycolic
acid, lactic acid, hydroxypropionic acid, hydroxybutyric acid, glyceric acid, or tartronic acid; and an aromatic hydroxy-
carboxylic acid such as hydroxybenzoic acid, or hydroxynaphthoic acid. These hydroxycarboxylic acids may be used
singly or in combination.

[0025] Examples of the lactone include a C5_q,lactone such as propiolactone, butyrolactone, valerolactone, or capro-
lactone. These lactones may be used singly or in combination. Among these lactones, a C,_sglactone, in particular
caprolactone (e.g., e-caprolactone), is preferred.

[0026] The polyester-series resin includes an aromatic polyester-series resin, an aliphatic polyester-series resin, and
others.

[0027] Examples of the aromatic polyester-series resin include a homopolyester or copolyester obtained by poly-
condensation of the aromatic dicarboxylic acid (preferably, e.g., an aromatic dicarboxylic acid having about 8 to 20
carbon atoms, such as terephthalic acid, isophthalic acid, phthalic acid or naphthalenedicarboxylic acid) and the aliphatic
diol (preferably, e.g., an aliphatic C,_;»diol such as ethylene glycol, propylene glycol, 1,4-butanediol or 1,3-butanediol)
or the alicyclic diol (preferably, e.g., an alicyclic Cg_qdiol such as cyclohexanedimethanol), and preferably include a
homopolyester or copolyester having an alkylene arylate unit such as an alkylene terephthalate or an alkylene naphthalate
as a main unit (e.g., not less than 50% by weight). The copolymerizable component may include a polyoxyC,_jalkylene
glycol having a repeating oxyalkylene unit of about 2 to 4 [e.g., a glycol compound containing a poly(oxyC,_salkylene)
unit such as diethylene glycol], or an aliphatic dicarboxylic acid having about 6 to 12 carbon atoms (e.g., adipic acid,
pimelic acid, suberic acid, azelaic acid, and sebacic acid).

[0028] More specifically, as the aromatic polyester-series resin, there may be exemplified a polyalkylene terephthalate
[e.g., a polycycloalkanediC,_4alkylene terephthalate such as a poly(1,4-cyclohexyldimethylene terephthalate) (PCT);
and a polyC,_jalkylene terephthalate such as a polyethylene terephthalate (PET) or a polybutylene terephthalate (PBT)],
a polyC,_jalkylene naphthalate corresponding to the polyalkylene terephthalate (e.g., polyethylene naphthalate), a pol-
yethylene terephthalate copolyester containing an ethylene terephthalate unit as a main unit, and a polybutylene tereph-
thalate copolyester containing a butylene terephthalate unit as a main unit. The aromatic polyester-series resin may be
a liquid crystalline polyester.

[0029] Examples of the aliphatic polyester-series resin include a homopolyester or copolyester obtained by a poly-
condensation of the aliphatic dicarboxylic acid component (e.g., an aliphatic dicarboxylic acid having about 2 to 6 carbon
atoms, such as oxalic acid, succinic acid or adipic acid, and preferably oxalic acid or succinic acid) and the aliphatic diol
component (e.g., an aliphatic C,_gdiol such as ethylene glycol, propylene glycol, 1,4-butanediol, 1,3-butanediol, neopentyl
glycol or hexanediol, and preferably an aliphatic C,_sdiol such as ethylene glycol, 1,4-butanediol or neopentyl glycol), a
homopolyester or copolyester of the aliphatic hydroxycarboxylic acid (e.g., an aliphatic C,_g hydroxycarboxylic acid such
as glycolic acid, lactic acid, hydroxypropionic acid or hydroxybutyric acid, and preferably an aliphatic C,_shydroxy-
carboxylic acid such as glycolic acid or lactic acid), and a homopolylactone or copolylactone obtained by a ring opening
polymerization of the lactone (preferably, a C,_4glactone such as caprolactone) with an initiator (a bifunctional or trifunc-
tional initiator, e.g., an active hydrogencontaining compound such as an alcohol compound). The copolymerizable
component may include a polyoxyC,_, alkylene glycol having a repeating oxyalkylene unit number of about 2 to 4 [e.g.,
a glycol compound containing a poly(oxyC,_salkylene) unit such as diethylene glycol], or an aliphatic dicarboxylic acid
having about 6 to 12 carbon atoms (e.g., adipic acid, pimelic acid, suberic acid, azelaic acid, and sebacic acid).
[0030] More specifically, the aliphatic polyester-series resin includes, for example, a polyester-series resin obtained
by a polycondensation of a dicarboxylic acid component and a diol component (for example, a polyC,_g alkylene oxalate
such as a polyethylene oxalate, a polybutylene oxalate or a polyneopentylene oxalate; a polyC,_galkylene succinate
such as a polyethylene succinate, a polybutylene succinate or a polyneopentylene succinate; and a polyC,_galkylene
adipate such as a polyethylene adipate, a polybutylene adipate or a polyneopentylene adipate), a polyhydroxycarboxylic
acid-series resin (e.g., a polyglycolic acid, and a polylactic acid), and a polylactone-series resin [e.g., a polyC5_¢,lactone-
series resin such as a polycaprolactone (e.g., "PCLH7", "PCLH4" and "PCLH1" manufactured by Daicel Chemical
Industries, Ltd.)]. The concrete examples of the copolyester include a copolyester containing two kinds of dicarboxylic
acid components (e.g., a polyC,_jalkylene succinate-adipate copolymer resin such as a polyethylene succinate-adipate
copolymer resin or a polybutylene succinate-adipate copolymer resin), and a copolyester obtained from a dicarboxylic
acid component, a diol component and a lactone (e.g., a polycaprolactone-polybutylene succinate copolymer resin).
[0031] The polyester-series resin used in the present invention may be a polyester-series resin containing a urethane
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bond (for example, an aliphatic polyester-series resin containing a urethane bond). The polyester-series resin containing
a urethane bond preferably includes a resin obtained from the above polyester-series resin (e.g., a polyester diol having
a low molecular weight) and having a high molecular weight increased by a diisocyanate compound (e.g., an aliphatic
diisocyanate).

[0032] The diisocyanate compound may includes an aromatic diisocyanate (e.g., a phenylene diisocyanate, a tolylene
diisocyanate, and diphenylmethane-4,4’-diisocyanate), an araliphatic diisocyanate compound (e.g., a xylylene diisocy-
anate), an alicyclic diisocyanate compound (e.g., isophorone diisocyanate), an aliphatic diisocyanate compound (e.g.,
trimethylene diisocyanate, tetramethylene diisocyanate, pentamethylene diisocyanate, hexamethylene diisocyanate,
lysine diisocyanatemethyl ester, and trimethylhexamethylene diisocyanate), and others. These diisocyanate compounds
may be used singly or in combination. Among these diisocyanate compounds, the aliphatic diisocyanate compound,
e.g., hexamethylene diisocyanate, may be preferably used.

[0033] Examples of the polyester-series resin containing a urethane bond (e.g., an aliphatic polyester-series resin)
include "BIONOLLE #1000" series, "BIONOLLE #3000" series and "BIONOLLE #6000" series manufactured by Showa
Highpolymer Co., Ltd.

(2) Polyamide-series resin

[0034] The polyamide-series resin includes, for example, an aliphatic polyamide-series resin, an alicyclic polyamide-
series resin, and an aromatic polyamide-series resin, and the aliphatic polyamide-series resin is usually employed.
These polyamide-series resins may be used singly or in combination.

[0035] Examples of the aliphatic polyamide-series resin include a condensate (or condensed product) of an aliphatic
diamine component (a C4_1palkylenediamine such as tetramethylenediamine or hexamethylenediamine) and an aliphatic
dicarboxylic acid component (e.g., a C4_5y alkylenedicarboxylic acid such as adipic acid, sebacic acid or dodecanoic
diacid) (for example, a polyamide 46, a polyamide 66, a polyamide 610, a polyamide 612, a polyamide 1010, a polyamide
1012, and a polyamide 1212); a homo- or copolymer of a lactam (e.g., a C4_5plactam such as e-caprolactam or o-
laurolactam) or an aminocarboxylic acid (e.g., a C4_gaminocarboxylic acid such as w-aminoundecanoic acid) (for ex-
ample, a polyamide 6, a polyamide 11, and a polyamide 12); and a copolyamide having these polyamide components
copolymerized therein (for example, a polyamide 6/11, a polyamide 6/12, a polyamide 66/11, and a polyamide 66/12).
[0036] Further, the polyamide-series resin may have biodegradability. The biodegradable polyamide-series resin may
include a polyester amide as a condensate of the aliphatic diamine component (a C4_palkylenediamine such as tetram-
ethylenediamine or hexamethylenediamine), the aliphatic dicarboxylic acid component (e.g., a C4_5q alkylenedicarboxylic
acid such as adipic acid, sebacic acid or dodecanoic diacid) and the aliphatic diol component (e. g. , a C,_j,alkanediol
such as ethylene glycol, propylene glycol or butanediol).

(3) Polyurethane-series resin

[0037] The polyurethane-series resin may be obtained by a reaction between a diisocyanate compound and a polyol
compound (e.g., a diol compound) and, if necessary, a chain-extension agent. As the diisocyanate compound, there
are exemplified an aliphatic diisocyanate compound such as hexamethylene diisocyanate or 2,2,4-trimethylhexameth-
ylene diisocyanate; an alicyclic diisocyanate compound such as 1,4-cyclohexane diisocyanate or isophorone diisocy-
anate; an aromatic diisocyanate compound such as a phenylene diisocyanate, a tolylene diisocyanate, diphenylmethane-
4,4’-diisocyanate or 1,5-naphthalene diisocyanate; an araliphatic diisocyanate compound such as a xylylene diisocy-
anate; and others.

[0038] The polyol compound includes, for example, a polyester polyol, a polyether polyol, and a polycarbonate polyol.
Among the polyol compounds, a diol compound (e.g., a polyester diol, a polyether diol, and a polycarbonate diol) is
particularly preferred. These polyol compounds may be used singly or in combination.

[0039] Examples of a compound available as the diol compound include a polyester diol (e.g., a polyester diol derived
from a C,_q,aliphatic dicarboxylic acid component such as succinic acid, adipic acid or azelaic acid, and a C,_4,aliphatic
diol component ethylene glycol, propylene glycol, butanediol or neopentyl glycol; a polyester diol derived from a
C4.1olactone component such as e-caprolactone; and a polyester diol derived from the aliphatic dicarboxylic acid com-
ponent and/or the aliphatic diol component, and the lactone component), a polyether diol (e.g., a polyethylene glycol, a
polypropylene glycol, a polyoxyethylene-polyoxypropylene block copolymer, a polyoxytetramethylene glycol, and a bi-
sphenol A-alkylene oxide adduct), and a polyester ether diol (e.g., a polyester diol obtained by using the polyether diol
as part of the diol component).

[0040] Further, as the chain-extension agent, there may be used a C,_4galkylene glycol such as ethylene glycol or
propylene glycol, and, in addition, a diamine compound [for example, an aliphatic diamine compound (a linear or branched
alkylenediamine such as ethylenediamine, trimethylenediamine or tetramethylenediamine; and a linear or branched
polyalkylenepolyamine such as diethylenetriamine, triethylenetetramine, tetraethylenepentamine or dipropylenetri-
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amine), an alicyclic diamine compound (e.g., isophoronediamine), and an aromatic diamine compound (e.g., phenylen-
ediamine, and xylylenediamine)]. These polyurethane-series resins may be used singly or in combination.

(4) Poly(thio)ether-series resin

[0041] Examples of the poly(thio)ether-series resin include a polyoxyalkylene-series resin, a polyphenylene ether-
series resin, and a polysulfide-series resin (polythioether-series resin). The polyoxyalkylene-series resin includes, for
example, a polyoxyC,_salkylene glycol such as a polyoxymethylene glycol, a polyoxypropylene glycol, a polyoxytetram-
ethylene glycol, or a polyoxyethylene-polyoxypropylene block copolymer. These poly(thio)ether-series resins may be
used singly or in combination.

(5) Polycarbonate-series resin

[0042] The polycarbonate-series resin includes, for example, an aromatic polycarbonate containing a bisphenol com-
pound (e.g., bisphenol A) as a base unit, and an aliphatic polycarbonate such as diethylene glycol bisallyl carbonate.
These polycarbonate-series resins may be used singly or in combination.

(6) Polysulfone-series resin

[0043] Examples of the polysulfone-series resin include a polysulfone resin obtained by polycondensation of a dihal-
ogenodiphenyl sulfone (e.g., dichlorodiphenyl sulfone) and a bisphenol compound (e.g., bisphenol A or a metal salt
thereof), a polyether sulfone resin, and a polyallyl sulfone resin. These polysulfone-series resins may be used singly or
in combination.

(7) Polyolefinic resin

[0044] The polyolefinic resin may include a homo- or copolymer of an a-C,_golefin, for example, a homo- or copolymer
of an olefin such as a polyethylene, a polypropylene, an ethylene-propylene copolymer or a poly(methylpentene-1), and
a copolymer of an olefin and a copolymerizable monomer (e.g., an ethylene-vinyl acetate copolymer, an ethylene-(meth)
acrylic acid copolymer, and an ethylene-(meth)acrylate copolymer). These polyolefinic resins may be used singly or in
combination.

(8) (Meth)acrylic resin

[0045] As the (meth) acrylic resin, there may be mentioned a homo- or copolymer of a (meth)acrylic monomer [e.g.,
(meth)acrylic acid, a C,_galkyl (meth)acrylate, a hydroxyalkyl (meth)acrylate, a glycidyl (meth)acrylate, and (meth)acry-
lonitrile], for example, a poly(meth)acrylate such as a poly(methyl (meth)acrylate), a methyl methacrylate-(meth)acrylic
acid copolymer, a methyl methacrylate-acrylate-(meth)acrylic acid copolymer, a methyl methacrylate-(meth)acrylate
copolymer, and a (meth)acrylate-styrene copolymer (e.g., an MS resin). The preferred (meth)acrylic resin includes a
C4.salkyl poly(meth)acrylate, a methyl methacrylate-acrylate copolymer, a (meth)acrylate-styrene copolymer (e.g., an
MS resin), and others. These (meth)acrylic resins may be used singly or in combination.

(9) Styrenic resin

[0046] Examples of the styrenic resin include a homo- or copolymer of a styrenic monomer (e.g., styrene, a-methyl-
styrene, and vinyl toluene) (for example, a polystyrene, a styrene-vinyl toluene copolymer, and a styrene-a-methylstyrene
copolymer), a copolymer of a styrenic monomer and copolymerizable monomer(s) [for example, a copolymer such as
a styrene-acrylonitrile copolymer (an AS resin), a (meth)acrylate-styrene copolymer (e.g., an MS resin), a styrene-maleic
anhydride copolymer, or a styrene-butadiene block copolymer; a styrenic graft copolymer such as an acrylonitrile-
acrylate-styrene copolymer (an AAS resin), an acrylonitrile-chlorinated polyethylene-styrene copolymer (an ACS resin),
or an acrylonitrile-vinyl acetate-styrene copolymer (e.g., an AXS resin); and a graft polymer obtained by a graft polym-
erization of at least a styrenic monomer in the presence of a rubber component, for example, a high impact polystyrene
(HIPS, or rubber-grafted polystyrenic resin), an acrylonitrile-butadiene-styrene copolymer (an ABS resin), and an acry-
lonitrile-ethylene propylene rubber-styrene copolymer (an AES resin)]. These styrenic resins may be used singly in
combination.
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(10) Vinyl-series resin

[0047] Examples of the vinyl-series resin include a homo- or copolymer of a vinyl-series monomer, or a copolymer of
avinyl-series monomer and other copolymerizable monomer. The vinyl-series monomer includes, for example, a halogen-
containing vinyl monomer [for example, chlorine atom-containing vinyl monomer (e.g., vinyl chloride, vinylidene chloride,
and chloroprene), and a fluorine atom-containing vinyl monomer (e.g., fluoroethylene)], and a vinyl carboxylate [for
example, a vinyl ester such as vinyl acetate, vinyl propionate, vinyl crotonate or vinyl benzoate]. These vinyl-series resins
may be used singly or in combination.

[0048] As the vinyl-series resin, for example, there may be mentioned a vinyl chloride-series resin (e.g., a polyvinyl
chloride, a polyvinylidene chloride, a vinyl chloride-vinyl acetate copolymer, and a vinylidene chloride-vinyl acetate
copolymer), a folurocarbon resin (e.g., a polyvinyl fluoride, a polyvinylidene fluoride, a polychlorotrifuloroethylene, a
tetrafluoroethylene-hexafluoropropylene copolymer, a tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer, and a
tetrafluoroethylene-ethylene copolymer), and a vinyl ester-series resin (e.g., a polyvinyl acetate, a vinyl acetate-ethylene
copolymer, an ethylene-vinyl acetate copolymer, a vinyl acetate-vinyl chloride copolymer, and a vinyl acetate-(meth)
acrylate copolymer).

[0049] As the vinyl ester-series resin, a derivative of the vinyl ester-series resin may be also used [for example, a vinyl
alcohol-series resin (e.g., such as a polyvinyl alcohol, a polyvinyl acetal such as a polyvinyl formal or a polyvinyl butyral,
and an ethylene-vinyl alcohol copolymer)]. Among these vinyl alcohol-series resins, the ethylene-vinyl alcohol copolymer
is preferred. In the case of using the ethylene-vinyl alcohol copolymer, an excessively high ethylene content of the
copolymer decreases interaction between the copolymer and the auxiliary component (B) due to deterioration in hy-
drophilicity of the resin (i.e., the copolymer). The ethylene content of the copolymer is therefore preferred to be 10 to
40% by weight.

(11) Cellulose derivative

[0050] Examples of the cellulose derivative include a cellulose ester compound (e.g., a cellulose acetate, and a
cellulose phthalate), a cellulose carbamate compound (e.g., a cellulose phenylcarbamate), and a cellulose ether com-
pound (e.g., a cyanoethyl cellulose). These cellulose derivatives may be used singly or in combination.

[0051] As the cellulose ester, for example, there may be mentioned an organic acid ester of a cellulose (or an acyl
cellulose), e.g., a cellulose acetate (an acetyl cellulose) such as a cellulose diacetate or a cellulose triacetate, a cellulose
propionate, a cellulose butyrate, a cellulose acetate propionate, and a cellulose acetate butyrate; an inorganic acid ester
of a cellulose such as a cellulose nitrate, a cellulose sulfate or a cellulose phosphate; and a mixed acid ester of a cellulose
such as a cellulose nitrate acetate.

[0052] The cellulose etherincludes, forexample, an alkyl cellulose (e.g., a C,_galkyl cellulose such as an ethyl cellulose,
an isopropyl cellulose or a butyl cellulose), an aralkyl cellulose (e.g., a benzyl cellulose), a hydroxyalkyl cellulose (e.g.,
ahydroxyC, _galkyl cellulose such as a hydroxybutyl cellulose), a carboxyalkyl cellulose (e.g., a carboxyC,_galkyl cellulose
such as a carboxyethyl cellulose), and a cyanoethyl cellulose.

[0053] In view of biodegradability, it is preferred that the substitution degree of the cellulose derivative is low. For
example, the average substitution degree is not more than 2.5, preferably not more than 2 (e.g., about 0.1 to 2), and
more preferably not more than 1.5 (e.g., about 0 .1 to 1.5).

(12) Thermoplastic elastomer

[0054] Examples of the thermoplastic elastomer include a polyamide-series elastomer, a polyester-series elastomer,
apolyurethane-series elastomer, a polystyrenic elastomer, a polyolefinic elastomer, a polyvinyl chloride-series elastomer,
and a fluorine-containing thermoplastic elastomer. These thermoplastic elastomers may be used singly or in combination.
[0055] Inthe case where the thermoplastic elastomer is a block copolymer, the block structure is not particularly limited
to a specific one, and may be a triblock structure, a multiblock structure, a star-shaped (or astral) block structure, and
others.

[0056] The heat distortion temperature of the resin component (e.g., a Vicat softening point defined by JIS K 7206)
may be selected from the range of 60 to 300°C, and for example, may be about 80 to 260°C, preferably about 100 to
240°C (e.g., about 110 to 240°C), and more preferably about 120 to 230°C (e.g., about 130 to 220°C). The preferred
resin includes, for example, a polyamide-series resin, a polyolefinic resin, a styrenic resin, a vinyl-series resin (e.g., a
halogen-containing resin, a vinyl ester-series resin, and a vinyl alcohol-series resin), and a biodegradable resin [for
example, an aliphatic polyester-series resin (e.g., a polylactic acid-series resin, and a polyCs_4,lactone-series resin), a
biodegradable polyester-series resin such as a polyesteramide, a vinyl alcohol-series resin, and the cellulose derivative].
Incidentally, in order to facilitate melt-kneading of the resin component with an auxiliary component (B), a resin having
a hydrophilic group such as an amino group, a hydroxyl group or a carboxyl group may be used as the resin component.
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[0057] Since the shaped article comprising the biodegradable resin is excellent in biodegradability, the shaped article
may be useful for example in the field of being used in natural environments (e.g., materials for agriculture, forestry and
fisheries, civil engineering materials, construction materials, and products for outdoor leisure activity), in the field (ap-
plication) having difficulty in recovery after use and recycle (e.g., food packaging films, food packaging containers (or
trays), sanitary goods, and articles for everyday use), and in the field of taking advantage of special functions of the
resin (e.g., medical materials requiring biodegradation and bioabsorbability, and covering materials requiring sustained
release).

[Water-soluble auxiliary agent]

[0058] The water-soluble auxiliary agent comprises a water-soluble auxiliary component (B) comprising at least an
oligosaccharide (B4), and is used in combination with a resin to form a dispersed composition. Further, in order to adjust
a thermal melting property of the oligosaccharide, the water-soluble auxiliary agent further comprises a plasticizing
component (B,).

(B4) Oligosaccharide

[0059] Theoligosaccharide (B,)is classified broadly into two groups: ahomooligosaccharide condensed by dehydration
of 2 to 10 monosaccharide molecules through glycoside linkage(s), and an heterooligosaccharide condensed by dehy-
dration of 2 to 10 molecules of at least not less than two kinds of monosaccharides and/or sugar alcohols through
glycoside linkage(s). The oligosaccharide (B) includes, for example, a disaccharide to a decasaccharide, and usually,
an oligosaccharide of a disaccharide to a hexasaccharide is employed. The oligosaccharide is usually a solid at room
temperatures. Incidentally, these oligosaccharides may be an anhydrate. Moreover, in the oligosaccharide, a monosac-
charide may bond with a sugar alcohol. These oligosaccharides may be used singly or in combination. Incidentally, the
oligosaccharide may be an oligosaccharide composition comprising a plurality of sugar components. Such an oligosac-
charide composition is sometimes simply referred to as an oligosaccharide.

[0060] Examples of the disaccharide include a homooligosaccharide such as a trehalose (e.g., a,a-trehalose, B,3-
trehalose, and a,B-trehalose), kojibiose, nigerose, maltose, isomaltose, sophorose, laminaribiose, cellobiose or gentio-
biose; and a heterooligosaccharide such as lactose, sucrose, palatinose, melibiose, rutinose, primeverose or turanose.
[0061] As the trisaccharide, there may be mentioned a homooligosaccharide such as maltotriose, isomaltotriose,
panose or cellotriose; a heterooligosaccharide such as manninotriose, solatriose, melezitose, planteose, gentianose,
umbelliferose, lactosucrose or raffinose; and others.

[0062] Examples of the tetrasaccharide include a homooligosaccharide such as maltotetraose or isomaltotetraose;
and a heterooligosaccharide such as stachyose, cellotetraose, scorodose, lychnose, or a tetraose having a sugar or
sugar alcohol attached to a reducing end of panose.

[0063] Among these tetrasaccharides, the tetraose having a sugar or sugar alcohol attached to a reducing end of
panose is disclosed in, for example, Japanese Patent Application Laid-Open No. 215892/1998 (JP-10-215892A), and
includes a tetraose having a monosaccharide (such as glucose, fructose, mannose, xylose or arabinose) or a sugar
alcohol (such as sorbitol, xylitol or erythritol) attached to a reducing end of panose.

[0064] The pentasaccharide may include a homooligosaccharide such as maltopentaose or isomaltopentaose; and a
heterooligosaccharide such as a pentaose having a disaccharide attached to a reducing end of panose.

[0065] The pentaose having a disaccharide attached to a reducing end of panose is also disclosed in, for example,
Japanese Patent Application Laid-Open No. 215892/1998 (JP-10-215892A), and includes a pentaose having a disac-
charide (such as sucrose, lactose, cellobiose or trehalose) attached to a reducing end of panose.

[0066] Examples of the hexasaccharide include a homooligosaccharide such as maltohexaose or isomaltohexaose.
[0067] The oligosaccharide preferably comprises at least a tetrasaccharide from the viewpoint of a melt-kneading
property with the resin component.

[0068] The oligosaccharide may be an oligosaccharide composition produced by decomposition of a polysaccharide.
The oligosaccharide composition usually contains a tetrasaccharide. The oligosaccharide composition includes, for
example, a starch sugar (a saccharification product of a starch (or a saccharified starch)), a galactooligosaccharide, a
coupling sugar, a fructooligosaccharide, a xylooligosaccharide, a soybean oligosaccharide, a chitin oligosaccharide,
and a chitosan oligosaccharide. These oligosaccharide compositions may be used singly or in combination.

[0069] For example, the starch sugar is an oligosaccharide composition obtained by making an acid or glucoamylase
or the like act on a starch, and may be an oligosaccharide mixture obtained by bonding a plurality of glucoses to each
other. The starch sugar includes, for example, a reduced starch-saccharified manufactured by Towa Chemical Industry
Co., Ltd. (brand name "PO-10", the tetrasaccharide content is not less than 90% by weight).

[0070] The galactooligosaccharide is an oligosaccharide composition obtained by making B-galactosidase or the like
act on lactose, and may be a mixture of galactosyllactose and a galactose-(glucose), ("n" denotes an integer of 1 to 4).



10

15

20

25

30

35

40

45

50

55

EP 1 512 725 B9

[0071] The coupling sugar is an oligosaccharide composition obtained by making cyclodextrin synthetase (CGTase)
act on a starch and sucrose, and may be a mixture of a (glucose),-sucrose ("n" denotes an integer of 1 to 4).

[0072] The fructooligosaccharide is an oligosaccharide composition obtained by making fructofuranosidase act on
sucrose, and may be a mixture of a sucrose-(fructose),, ("n" denotes an integer of 1 to 4).

[0073] Concerning these oligosaccharide compositions, in order to inhibit rapid decrease of the viscosity in melt-
kneading, the content of the trisaccharide or the tetrasaccharide (in particular, the tetrasaccharide) in the oligosaccharide
composition is, for example, not less than 60% by weight (about 60 to 100% by weight), preferably not less than 70%
by weight (about 70 to 100% by weight), more preferably not less than 80% by weight (about 80 to 100% by weight),
and particularly not less than 90% by weight (about 90 to 100% by weight).

[0074] The oligosaccharide may be a reducing-type (maltose-type), or a non-reducing-type (trehalose-type). The
reducing-type oligosaccharide is preferred because of excellence in heat resistance.

[0075] The reducing-type oligosaccharide is not particularly limited to a specific one as far as the oligosaccharide has
a free aldehyde group or ketone group to exhibit a reducing property. For example, the reducing-type oligosaccharide
includes a disaccharide such as kojibiose, nigerose, maltose, isomaltose, sophorose, laminaribiose, cellobiose, gentio-
biose, lactose, palatinose, melibiose, rutinose, primeverose or turanose; a trisaccharide such as maltotriose, isomaltot-
riose, panose, cellotriose, manninotriose or solatriose; a tetrasaccharide such as maltotetraose, isomaltotetraose, cel-
lotetraose or lychnose; a pentasaccharide such as maltopentaose or isomaltopentaose; and a hexasaccharide such as
maltohexaose or isomaltohexaose.

[0076] Since the oligosaccharide is generally a natural polysaccharide derivative, or a product derived from natural
product being manufactured by reducing the derivative, the oligosaccharide can reduce the burden on the environment.
[0077] In order to disperse the resin component and the auxiliary component effectively by kneading, it is desirable
that the oligosaccharide has a high viscosity. More specifically, in the case where the viscosity of the 50% by weight
aqueous solution of the oligosaccharide is measured at a temperature of 25°C by using a B-type viscometer, the viscosity
is not less than 1 Pas (e.g., about 1 to 500 Pa-s), preferably not less than 2 Pa's (e.g., about 2 to 250 Pa's, and in
particular about 3 to 100 Pas), more preferably not less than 4 Pa-s (e.g., about 4 to 50 Pa-s), and particularly not less
than 6 Pa's (e.g., about 6 to 50 Pa-s), and it is preferred to use an oligosaccharide having a high viscosity.

[0078] Moreover, the melting point or softening point of the oligosaccharide (B) is preferably higher than the heat
distortion temperature (e.g., a Vicat softening point defined by JIS K 7206) of the resin component (A). Incidentally,
depending on the kind or species of the oligosaccharide (e.g., in the case of a starch sugar such as a reduced starch-
saccharified), the oligosaccharide is sometimes thermally decomposed without having a melting point or softening point.
In such a case, the decomposition temperature may be considered as the "melting point or softening point" of the
oligosaccharide (B4).

[0079] The temperature difference between the melting point or softening point of the oligosaccharide (B4) and the
heat distortion temperature of the resin component (A) is, for example, not less than 1°C (e. g., about 1 to 80°C),
preferably not less than 10°C (e.g., about 10 to 70°C), and more preferably not less than 15°C (e.g., about 15 to 60°C).
The melting point or softening point of the oligosaccharide (B) may be selected from the range of 70 to 300°C depending
on the kind of the resin component (A) and other factor(s), and may be, for example, about 90 to 290°C, preferably about
1000 280°C (e.g., about 110 to 270°C), and more preferably about 120 to 260°C (e.g., about 130 to 260°C). Incidentally,
an anhydride of an oligosaccharide generally has a high melting point or softening point. For example, in the case of a
trehalose, the melting point of the dihydrate is 97°C and that of the anhydride is 203°C. In the case where the melting
point or softening point of the oligosaccharide is higher than the heat distortion temperature of the resin component (A),
the oligosaccharide can be not only prevented from rapid deterioration of the viscosity in melt-kneading but also inhibited
from thermal degradation.

[0080] Further, according to the present invention, the combination of the oligosaccharide (B4) and the water-soluble
plasticizing component (B,) for plasticizing the oligosaccharide (B,) in the water-soluble auxiliary component (B) ensures
to adjust the viscosity of the water-soluble auxiliary component (B) in kneading with the resin component (A).

(B,) Plasticizing component

[0081] The plasticizing component (B,) should just express a phenomenon that the oligosaccharide (B) hydrates to
turn into a syrup state, and consists of, a saccharide, and a sugar alcohol. These plasticizing components may be used
singly or in combination.

(Saccharide)

[0082] As the saccharide, a monosaccharide and/or a disaccharide is employed for plasticizing the oligosaccharide

(B4) effectively. These saccharides may be used singly or in combination.
[0083] Examples of the monosaccharide include a triose, a tetrose, a pentose, a hexose, a heptose, an octose, a
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nonose, and a decose. These compounds may be an aldose or ketose compound, a dialdose compound (for example,
a compound which is a saccharide derivative and has aldehyde groups in both ends of the carbon chain, such as
tetraacetylgalacto-hexodialdose, ido-hexodialdose or xylo-pento-dialdose), a monosaccharide having a plurality of car-
bonyl groups (e.g., an aldoalko-ketose such as osone or onose), a monosaccharide having a methyl group (e.g., a methyl
sugar such as altromethylose), a monosaccharide having an acyl group (in particular, e.g., a C,_4acyl group such as
acetyl group) (for example, an acetylated product of the above-mentioned aldose compound, e.g., a acetylated product
such as a pentaacetylated product of an aldehyde glucose), a saccharide having an introduced carboxyl group (e.g., a
saccharic acid or an uronic acid), a thiosugar, an amino sugar, a deoxy sugar, or others.

[0084] Concrete examples of such a monosaccharide include a tetrose (e.g., erythrose, and threorose) , a pentose
(e.g., arabinose, ribose, lyxose, deoxyribose, and xylose), and a hexose (e.g., allose, altrose, glucose, mannose, gulose,
idose, galactose, fructose, sorbose, fucose, rhamnose, talose, galacturonic acid, glucuronic acid, mannuronic acid, and
glucosamine).

[0085] Moreover, the monosaccharide may be a cyclic isomer having a cyclic structure formed through a hemiacetal
linkage. It is not necessary that the monosaccharide has an optical activity (or rotatory polarization), and the monosac-
charide may be any one of D-form, L-form, or DL-form. These monosaccharides may be used singly or in combination.
[0086] The disaccharide is not particularly limited to a specific one as far as the disaccharide can plasticize the
oligosaccharide (B,). For example, among the above-mentioned disaccharides, there may be exemplified a disaccharide
having a low melting point or low softening point (e.g., gentiobiose, melibiose., and trehalose (dihydrate)), and a disac-
charide corresponding to a homo- and heterodisaccharide of the above-mentioned monosaccharide (e.g., an aldobi-
ouronic acid such as glucuronoglucose in which glucuronic acid binds to glucose through an a-1,6-glycoside linkage).
[0087] The saccharideis, interms of thermal stability, preferably a reducing sugar [for example, a free monosaccharide,
and in addition, a reducing sugar having a low melting point or low softening point (e.g., gentiobiose, and melibiose)
among the disaccharides].

(Sugar alcohol)

[0088] As the sugar alcohol (or water-soluble polyhydric alcohol), a linear (or chain) sugar alcohol such as an alditol
(glycitol) or a cyclic sugar alcohol such as an inositol may be used, and usually, the linear sugar alcohol may be employed.
These sugar alcohols may be used singly or in combination.

[0089] Examplesofthelinearsugaralcoholinclude atetrytol (e.g., threitol, and erythritol), a pentitol [e.g., pentaerythritol,
arabitol, ribitol (adonitol), xylitol, and lyxitol], a hexitol [e.g., sorbitol, mannitol, iditol, gulitol, talitol, dulcitol (galactitol),
allo-dulcitol (allitol), and altritol], a heptitol, an octitol, a nonitol, a decitol, and a dodecitol.

[0090] Among these sugar alcohols, the preferred sugar alcohol includes erythritol, pentaerythritol, arabitol, ribitol,
xylitol, sorbitol, dulcitol and mannitol. The sugar alcohol often comprises at least one sugar alcohol selected from the
group consisting of erythritol, pentaerythritol and xylitol.

[0091] The plasticizing component (B,) may be a liquid (or in a syrup state) at room temperatures (e.g., about 15 to
20°C), and from the viewpoint of handleability and others, the plasticizing component (B,) is usually a solid in many
cases. Due to the last thread the auxiliary component (B) comprises the oligosaccharide (B¢) and the plasticizing com-
ponent (B,), the plasticizing component (B,) can plasticize or soften the oligosaccharide (B) effectively even when the
oligosaccharide (B4) is a thermally decomposable oligosaccharide not having a clear melting point or softening point.
[0092] The melting point or softening point of the plasticizing component (B,) is usually not more higher than the heat
distortion temperature of the resin component (A) (e.g., a Vicat softening point defined by JIS K 7206). Incidentally,
some plasticizing components are molten at a temperature lower than the actual melting point while having a high melting
point (e.g., a melting point of notlower than 200°C) when coexisting with the oligosaccharide. For example, pentaerythritol
exerts a plasticizing effect on the oligosaccharide and melts at a temperature (e.g., at about 160 to 180°C) lower than
the actual melting point (260°C). The plasticizing component having such a high melting point cannot be utilized on its
own because of being not molten at the heat distortion temperature of the resin component. However, such a plasticizing
component can be utilized effectively in combination with the oligosaccharide. Incidentally, in the plasticizing component
exerting a plasticizing effect on the oligosaccharide (e.g., pentaerythritol) at a temperature lower than the actual melting
point, the temperature at which a plasticizing effect on the oligosaccharide is exerted may be regarded as the "melting
point or softening point" of the plasticizing component (B,).

[0093] The melting point or softening point of the auxiliary component (B) may be not higher or lower than the heat
distortion temperature of the resin component (A). Itis sufficient that the resin component (A) and the auxiliary component
(B) are molten or soften at a temperature of at least a kneading temperature (or fabrication temperature). For example,
the temperature difference between the melting point or softening point of the auxiliary component (B) and the heat
distortion temperature of the resin component (A) may be selected from the range of 0 to 100°C. For example, the
temperature difference may be about 3 to 80°C (e.g., about 3 to 55°C), preferably about 5 to 60°C (e.g., about 5 to
45°C), and more preferably about 5 to 40°C (e.g., about 10 to 35°C). Incidentally, in the case where the temperature
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difference between the melting point or softening point of the auxiliary component (B) and the heat distortion temperature
of the resin component (A) is small (e.g., in the case where the temperature difference is about 0 to 20°C) , there is an
advantage that the dispersion shape can be fixed in a short time by an auxiliary component (B) having a high solidification
rate (e.g., a sugar component).

[0094] Further, the melt flow rate of the auxiliary component (B) (e.g., an auxiliary component comprising the oligosac-
charide (B4) and the plasticizing component (B,)) may be, for example, when measured is the melt flow rate defined by
JIS K 7210 at a temperature 30°C higher than the heat distortion temperature of the resin component (A) (e.g., the Vicat
softening point), not less than 1 (e.g., about 1 to 40), preferably not less than 5 (e.g., about 5 to 30), and more preferably
not less than 10 (e.g., about 10 to 20).

[0095] In the auxiliary component (B), the ratio (weight ratio) of the plasticizing component (B,) is selected from the
range that the plasticizing component can plasticize the oligosaccharide (B,) efficiently without localizing by aggregation
or other reason accompanying melt-kneading. For example, the ratio of the oligosaccharide (B ) relative to the plasticizing
component (B,) [the oligosaccharide (B4)/the plasticizing component (B,)] may be selected from 99/1 to 50/50, and may
be preferably about 95/5 to 60/40 and more preferably about 90/10 to 70/30.

[0096] The compatibility between the resin component (A) and the auxiliary component (B) is not particularly limited
to a specific one. The resin component (A) and the auxiliary component (B) may be incompatible or compatible with
each other. In the case where the resin component and the auxiliary component are compatible with each other, the
resin component and the auxiliary component can be phase-separated from each other due to differences in surface
tension and solidification rate between the resin component and the auxiliary component in a cooling process after
kneading even when the resin component and the auxiliary component forms a uniform and single phase at a kneading
temperature. The resin component and the auxiliary component can be phase-separated from each other even in the
case of having compatibility because the auxiliary component of the present invention has a low surface tension and
can maintain a relatively high viscosity even at a temperature for kneading with the resin component, and in addition
has a unique property that is extremely high solidification rate on cooling compared with the resin component because
of low in the molecular weight.

[0097] The ratio (weight ratio) of the resin component (A) relative to the auxiliary component (B) may be selected
depending on the kinds or viscosities of the resin component and the auxiliary component, the compatibility between
the resin component and the auxiliary component, or other factor(s), and is not particularly limited to a specific one. The
ratio [the resin component (A)/the auxiliary component (B) ] may be usually selected from the range that formability of
the dispersed composition is not impaired, for example, a broad range such as about 99/1 to 1/99. For example, the
ratio is about 90/10to 5/9 5, preferably about 80/20 to 10/90 (e.g., about 80/20 to 15/85), and more preferably 75/25
to 25/75 (in particular, about 60/40 to 25/75).

[0098] In a shaped article (resinous shaped article) obtained from the dispersed composition is a particulate, the ratio
(weight ratio) of the resin component (A) relative to the auxiliary component (B) [the resin component (A)/the auxiliary
component (B)] is usually about 55/45 to 1/99, preferably about 50/50 to 5/95, and more preferably about 45/55 to 10/90.

[Other additive]

[0099] The dispersed composition or the resin composition may comprise, if necessary, various additives, for example,
a filler, a plasticizer or a softener, a lubricant, a stabilizer (e.g., a heat stabilizer, an antioxidant, and an ultraviolet ray
absorbing agent), a thickener, a coloring agent (e. g. , a titanium oxide, and a carbon black), a dispersing agent, a flame
retardant, and a antistatic agent.

[0100] The filler (or reinforcer) includes, for example, a particulate filler or reinforcer (e.g., a mica, a clay, a talc, a
silicate compound, a silica, calcium carbonate, magnesium carbonate, a carbon black, and a ferrite), and a fibrous filler
or reinforcer (e.g., an organic fiber such as a rayon, a nylon, a vinylon or an aramid, and an inorganic fiber such as a
carbon fiber, a glass fiber, a metal fiber or a whisker).

[0101] Inthese additives, the amount of each additive may be an effective amount, and for example, the total amount
of the additives may be about 0 to 50 parts by weight, preferably about 0.1 to 20 parts by weight and more preferably
about 0.5 to 10 parts by weight, relative to 100 parts by weight of the resin. Moreover, relative to 100 parts by weight of
the resin, the amount of each additive may be about 0 to 30 parts by weight, preferably about 0.05 to 20 parts by weight,
and more preferably about 0.1 to 10 parts by weight.

[0102] In the dispersed composition or the resin composition of the present invention, the phase separation structure
or the dispersion structure is one, wherein the resin component and the auxiliary component may form an islands-in-
the-sea structure. In since the auxiliary component (B) forms a continuous phase in an islands-in-the-sea structure (a
phase separation structure having an independent resin phase) or in a bicontinuous phase, the auxiliary component can
be eluted quickly.

[0103] Furthermore, since the auxiliary component (B) forms the continuous phase in an islands-in-the-sea structure,
the conformation (or shape) of the dispersed phase comprising the resin component may be a particle shape (e.g., a
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spherical shape, an elliptical shape, a polyhedral shape, a prismatic shape, a columnar (or cylindrical) shape, a rod-like
shape, and an amorphous shape), and others. The preferred shape of the dispersed phase is a spherical shape. Inci-
dentally, the average particle size of the dispersed phase is not particularly limited to a specific one, and is selected
from the range of about 0.1 um to 100 wm, preferably about 0.1 to 80 wm, and more preferably about 0.5 to 50 um (e.g.,
about 1 to 40 um).

[Production process of shaped article]

[0104] The presentinvention also includes a process comprising eluting the auxiliary component (B) from the dispersed
composition for producing a shaped article (i.e., a particle) comprising a resin component (A).

[0105] The dispersed composition is prepared by kneading the resin component (A) with auxiliary component (B), and
usually, the kneaded composition is often shaped to prepare a preliminary shaped article. The kneading operation may
be carried out by using a conventional kneading machine (e.g., a uniaxial or biaxial screw extruder, a kneader, and a
calender roll). The kneading time may be, for example, selected from the range of 10 seconds to one hour, and is usually
about 30 seconds to 45 minutes, and preferably about 1 to 30 minutes (e.g., 1 to 10 minutes). Moreover, in advance of
kneading, the resin component and the auxiliary component may be preliminarily converted into a powder form by a
machine such as a freeze grinder or may be preliminarily kneaded by a Henschel mixer, a tumbler mixer, a ball mill or
others.

[0106] Examplesofthe shaping (or molding) method include an extrusion molding, an injection molding, a blow molding,
and a calender molding. In view of productivity or easiness of processing, an extrusion molding or an injection molding
is usually applied. The shape of the preliminary shaped article is not particularly limited to a specific one, and may be a
zero-dimensional shape (e.g., a particle shape, and a pellet shape), a one-dimensional shape (e.g., a strand shape, and
arod or bar shape), a two-dimensional shape (e.g., a plate shape, a sheet shape, and a film shape), a three-dimensional
shape (e.g., a tubular shape, and a block shape), and others. Considering the elution property (or elution capability) of
the auxiliary component, it is desirable to process (or shape) the dispersed composition into a strand shape, a rod or
bar shape, a sheet shape, or a film shape. Moreover, the preliminary shaped article may be processed by laminating
other base material in the shaping (or molding) process.

[0107] Incidentally, itis possible to set the kneading temperature or processing (shaping) temperature (or fabrication
temperature) appropriately depending on a raw material to be used (e.g., the resin component and the auxiliary com-
ponent). For example, the kneading temperature or processing temperature is about 90 to 300°C, preferably about 110
to 260°C, more preferably about 140 to 240°C (e.g., about 170 to 240°C), and particularly about 170 to 230°C (e.g.,
about 180 to 220°C). In order to avoid thermal decomposition of the auxiliary component (the oligosaccharide and the
plasticizing component), the kneading temperature or the processing temperature may be set to a temperature not higher
than 230°C.

[0108] The disperse system (a form in which the resin component and the auxiliary component are dispersed) may
be formed by cooling a molten mixture (e.g., a kneaded matter, and a preliminary shaped article) of the resin component
and the auxiliary component appropriately after kneading and/or processing (shaping or fabrication). For example, the
cooling temperature may be at least about 10°C lower than the heat distortion temperature of the resin component, or
the melting point or softening point of the auxiliary component, and e.g., may be about 10 to 100°C lower than the above
temperature (the heat distortion temperature of the resin component, or the melting point or softening point of the auxiliary
component), preferably about 15 to 80°C lower than the above temperature, and more preferably about 20 to 60°C lower
than the above temperature. Specifically, for example, the cooling temperature may be selected from the range of 5 to
150°C depending on the kind of the resin component or the auxiliary component, and may be, e.g., about 10 to 120°C
(e.g., about 10 to 60°C), preferably about 15 to 100°C (e.g., about 15 to 50°C), and more preferably about 20 to 80°C
(e.g., about 20 to 40°C). The cooling time may be suitably set according to the kind of the resin component or the auxiliary
component, the cooling temperature, and others, and may be selected, for example, from the broad range of 30 seconds
to 20 hours. For example, the cooling time may be about 45 seconds to 10 hours, preferably about one minute to 5 hours
(e.g., about one minute to one hour), and more preferably about 1.5 to 30 minutes. Even in the case where the resin
component and the auxiliary component are compatible with each other, the disperse system can be formed by cooling
due to differences in surface tension and solidification (such as crystallization) rate between the resin component and
the auxiliary component in the cooling step, and a dispersed composition can be obtained.

[0109] [0112] For example, in the case of producing a particle, the average particle size of the particle may be changed
by adjusting the compatibility between the resin component and the auxiliary component, the melt viscosity of the resin
component and the auxiliary component, the kneading conditions (e.g., the kneading time, and the kneading temperature),
the processing (or shaping) temperature, and the cooling conditions (e.g., the cooling time, and the cooling temperature),
so that

[0110] a particle having a narrow particle size distribution range and a uniform particle size can be obtained conven-
iently. Moreover, the form of the object matter can be changed by adjusting the above-mentioned conditions (e.g., the
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viscosity, and the cooling conditions). For example, even a system having a determined formulation in the resin component
and the auxiliary component may selectively form a particle depending on these conditions.

[0111] [0113] The average particle size of the particle is selected from the range of about 0.1 um to 100 uwm preferably
about 0.1 to 80 wm, and more preferably about 0.5 to 50 um (e.g., about 1 to 40 pwm).

[0112] [0114] Moreover, the coefficient of variation of the pore size ([the standard deviation of the pore size/the average
pore size] x 100) or the coefficient of variation of the particle size ([the standard deviation of the particle size/the average
particle size] x 100) is not more than 60 (e. g., about 5 to 60), and more preferably not more than 50 (e.g., about 10 to 50).
[0113] [0115] The preliminary shaped article (or dispersed) composition) obtained by the above-mentioned manner
may be immersed in a solvent [for example, water, a water-soluble solvent (e.g., an alcohol compound (such as methanol,
ethanol, propanol, isopropanol, orbutanol), and an ether compound (such as a cellosolve or a butyl cellosolve))] to elute
or wash out the auxiliary component, and a shaped article may be obtained accordingly. The preferred solvent is water
because of the low burden on the environment and the industrial cost reduction. The elution of the auxiliary component
may be conducted by a conventional manner, for example under an atmospheric pressure (e.g., about one atom or
100,000 Pa), a reduced pressure, or an elevated pressure. The elution temperature of the auxiliary component may be
appropriately set depending on the resin component and the auxiliary component, and is, for example, about 10 to
100°C, preferably about 25 to 90°C, and more preferably 30 to 80°C (e.g., about 40 to 80°C). Since the water-soluble
auxiliary component of the present invention is easily soluble in water, a large amount of water is not required.

[0114] The shaped article may be collected by a collecting method such as filtration or centrifugation. It is desirable
that the obtained shaped article has no residual auxiliary component. However, the small amount of the residual auxiliary
component in the shaped article does not significantly affect the shaped article because the auxiliary component is a
compound derived from a natural product, in view of cost reduction of the washing process.

[0115] Incidentally, the auxiliary component extracted with the solvent may be conveniently collected by a conventional
separating means (e.g., distillation, concentration, and recrystallization).

[0116] The above-mentioned shaped article is not particularly limited to a specific one as far as the shaped article is
obtained by eluting the auxiliary component from the resin component, and for example, includes a porous material
(e.g., a porous material having a two-dimensional structure such as a sheet shape or a film shape) or a particle (e.g., a
particle having a spherical (or round or ball-like) shape or a fine spherical shape). Incidentally, the obtained shaped
article may be processed by laminating other base material by a thermal fusing or other means.

[0117] According to the present invention, the use of a water-soluble auxiliary component (or a water-soluble auxiliary
agent) (B) yet kneadable with a resin uniformly ensures to produce a dispersed composition comprising the water-soluble
auxiliary component and the resin component (or a resin composition for forming a disperse system). Moreover, even
in the case of using a wide kind of the resin component, the present invention ensures not only to form a shaped article
having a given shape with industrial advantage, but also to form a dispersed composition kneadable even in containing
an auxiliary component in a high proportion relative to a resin component and having a uniform phase-separation
structure. Further, the water-soluble auxiliary component can be eluted from the dispersed composition with water, and
additionally, even in the case of discarding the eluted liquid eluate as a waste fluid, the water-soluble auxiliary component
has no adverse affect on the environment because of being derived from a natural product.

INDUSTRIAL APPLICABILITY

[0118] The shaped article obtained by the production process of the present invention may be used for various appli-
cations depending on the given shape.

[0119] Moreover, with respect to the particle obtained by the present invention, since the wide-ranging kind of resin
can be applied for the particle, the present invention can be used for improving the easiness of a particle to be mixed
with other fine particle (e.g., an inorganic fine particle). In addition, the particle may be used as a coating material or a
coating agent (e.g., a powdered paint), a blocking inhibitor (e.g., a blocking inhibitor for a shaped article), a spacer, a
toner, and others. Further, the particle may be also used as an additive for daily commodity (such as a cosmetic prep-
aration), an additive for sheet or film, and others.

EXAMPLES

[0120] The following examples are intended to describe this invention in further detail and should by no means be
interpreted as defining the scope of the invention. Examples 1 to 5 and Comparative Examples 1 to 3

[0121] IneachExamplesor Comparative Examples, a resin composition comprising a resin componentand an auxiliary
component in formulation shown in Table 1 was melt-kneaded at a preset temperature of 200°C for 5 minutes by using
a brabender (manufactured by Toyo Seiki Seisaku-sho, Ltd., laboplastmill), and then was allowed to stand at 30°C for
10 minutes. Thereafter, the kneaded matter was pressed at 200°C for 3 minutes under a pressure of 200 kg/cm? (about
20 MPa) by using a pressing machine to produce a plate-like dispersed composition having a thickness of 1 mm. The
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dispersed composition was quickly cooled at 30°C for 3 minutes under a pressure of 200 kg/cm?2 (about 20 MPa), and
then immersed in hot water of 60°C. The dispersed composition was allowed to stand until the content of the auxiliary
component was reduced to about 5% by weight of the initial content, and a porous material was finally produced.
Incidentally, each component used and evaluation methods of the obtained porous material are described below. The
results are shown in Table 1.

(Resin component)
[0122]

Resin-1: Ethylene-vinyl alcohol copolymer resin (manufactured by Kuraray Co., Ltd., "EP-L101B", ethylene content:
19.8% by weight)

Resin-2: Polystyrene resin (manufactured by Toyo Styrene Co., Ltd., "GPPS HRM63C")

Resin-3: Polypropylene resin (manufactured by Grand Polymer Co., Ltd., "F219D")

(Auxiliary component)
[0123]

Auxiliary component-1 (oligosaccharide): Starch sugar (manufactured by Towa Chemical Industry Co., Ltd., a re-
duced starch-saccharified "PO-10", a viscosity of a 50% by weight aqueous solution measured at 25°C by a B-type
viscometer: 6.5 Pa-s)

Auxiliary component-2 (plasticizing component): Sugar alcohol (manufactured by Wako Pure Chemical Industries,
Ltd., pentaerythritol)

Auxiliary component-3 (plasticizing component): Sugar alcohol (manufactured by Mitsubishi-Kagaku Foods Corpo-
ration, erythritol)

(Measurement method of pore size)

[0124] Fig. 1 shows a SEM photograph of cross section of a porous material obtained in Example 2. As shown in Fig.
1, in the case where the cross sectional structure of the porous material is a pore structure having a three-dimensional
continuity of the pores, there is no closed pore and accordingly a conventional pore-size measuring method such as a
conversion into the size of a circle cannot be adopted. Therefore, in an area corresponding to one pore in a photograph
of the cross section of the porous material taken at 100 to 10000 magnifications by a scanning electron microscope
(SEM: manufactured by JEOL Ltd.), the minimum length in the width direction of the pore was considered as a pore
size. In the obtained pore material, 100 pores were selected at random and respective pore sizes were measured to
calculate the average pore size, the standard deviation, and the coefficient of variation. Further, the presence or absence
of a pore having a pore size over 100 wm was inspected.

Table 1
Examples Comparative Examples
1 2 3 4 5 1 2 3
. 1 30 30 30 - - 30 30 -
Resin
component 2 - 30 - 30 - - - 30
o .
(% by weight) 3 _ _ _ _ 30 _ _ _
Auxili 1 70 50 49 50 50 - - -
uxiliary
component 2 - 20 19 20 20 70 50 70
(% by weight) 3 _ _ ) _ _ _ 20 _
Average pore size (pum) 2 12 28 22 24 48 - 96
Standard deviation (pum) 0.8 4.7 9.8 10.7 11.4 42 - 120
Coefficient of variation 40 39 35 49 48 88 - 125
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(continued)
Examples Comparative Examples
1 2 3 4 5 1 2 3
Pore having pore size none none none none none present - present

over 100 pm

* Examples 1 to 5 are not according to the invention

[0125] As apparent from Table 1, in each of Examples 1 to 5, a porous material having a coefficient of variations of
not more than 60 and a high uniformity in pore size was obtained.

[0126] In Comparative Examples 1 and 3, the presence of aggregated massive pentaerythritol was visually confirmed
apparently in the resinous shaped article after melt-kneading, and pores having a pore size over 100 pum were scattered
over the obtained porous material. Moreover, in Comparative Example 2, erythritol molten during the melt-kneading step
was separated from the resin component completely. Therefore, it was impossible to obtain a uniform mixing state and
give a porous material. Examples 6 to 19 and Comparative Examples 4 and 5

[0127] Adispersed composition was produced from a resin component and an auxiliary component having a formulation
shown in Table 2 in the same manner as in Example 1. The obtained dispersed composition was quickly cooled at 30°C
for 3 minutes under a pressure of 200 kg/cm2 (about 20 MPa), and then immersed in hot water of 60°C to give a
suspension of a resin particle. The insoluble matter was separated from the suspension by using a membrane (pore
size: 0.45 wm) made of a polyvinylidene fluoride to collect the fine particle of the resin. Incidentally, each component
used, compatibility, and evaluation methods of the obtained porous material are described below. The results are shown
in Table 2.

(Resin component)
[0128]

Resin-4: Nylon 12 (polyamide 12) resin (manufactured by Daicel-Degussa Ltd., "DIAMID L1600")

Resin-5: Polystyrene resin (manufactured by Toyo Styrene Co., Ltd., "GPPS HRM63C")

Resin-6: Cellulose acetate butyrate resin (manufactured by Eastman Chemical Company, "CAB171-15S")
Resin-7: Styrene-butadiene copolymer resin (manufactured by Phillips Petroleum International Ltd., "K RESIN
KK38")

Resin-8: Polyvinylidene fluoride resin (manufactured by Solvay Advanced Polymers K.K., "PVDF6008")

Resin-9: Polylactic acid (manufactured by Mitsui Chemicals, Inc., "LACEA H-100PL")

Resin-10: Polycaprolactone-polybutylene succinate copolymer resin (manufactured by Daicel Chemical Industries,
Ltd., "CELLGREEN CBS201")

Resin-11: Ethylene-vinyl alcohol copolymer resin (manufactured by Kuraray Co., Ltd., "EP-L101B", ethylene content:
19.8% by weight)

(Auxiliary component)
[0129]

Auxiliary component-4 (oligosaccharide): Starch sugar (manufactured by Towa Chemical Industry Co., Ltd., a re-
duced starch-saccharified "PO-10", a viscosity of a 50% by weight aqueous solution measured at 25°C by a B-type
viscometer: 6.5 Pas)

Auxiliary component-5 (a) (plasticizing component): Sugar alcohol (manufactured by Wako Pure Chemical Industries,
Ltd., pentaerythritol)

Auxiliary component-5 (b) (plasticizing component): Sugar alcohol (manufactured by Wako Pure Chemical Industries,
Ltd., D(-)sorbitol)

(Evaluation of compatibility between resin component and auxiliary component)
[0130] In order to evaluate whether or not the resin component and the auxiliary component were compatible with

each other at the kneading temperature, a thermal analysis by a differential scanning calorimetry (DSC) was used. The
method is detailed below.
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[0131] As a measuring apparatus, a differential scanning calorimeter (DSC: manufactured by Shimadzu Corporation,
"DSC600E") was used. A resin component and an auxiliary component having a mixing ratio shown in Table 2 were
pre-kneaded at a kneading temperature (200°C) for 5 minutes by using a brabender (manufactured by Toyo Seiki
Seisaku-sho, Ltd., laboplastmill) to give a sample. The sample was subjected to the measuring apparatus, and once
heated to 200°C, allowed to stand for 5 minutes. Then, based on JIS K7121, a temperature at the peak top of the
exothermic peak upon crystallization of the resin component obtained at a cooling rate of 10°C/minute was read to
determine a crystallization temperature of the resin component. Moreover, the same operation was conducted to the
resin component, and the crystallization temperature of the resin component alone was determined.

[0132] In a crystalline resin component, when the crystallization temperature of the resin component alone was com-
pared with that of the resin component determined by using the mixture of the resin component and the auxiliary com-
ponent and the temperature difference was not more than 1°C, it was judged that the resin component and the auxiliary
component had compatibility with each other.

[0133] Inthe case where the resin component was an amorphous resin, it was impossible to measure the crystallization
temperature of the resin component. Therefore, the crystallization temperature of the oligosaccharide determined by
the above-mentioned manner for the auxiliary component was compared with the crystallization temperature of the
oligosaccharide determined for a mixture of the resin component and the auxiliary component. The temperature difference
of the resin component and the auxiliary component was not more than 1°C, it was judged that the resin component
and the auxiliary component had compatibility with each other.

(Number average particle size of resin particle)

[0134] The collected resinous fine particle was dried, and then the configuration (or shape) of the fine particle was
observed by using a scanning electron microscope. Moreover, the appropriate amount of the dry resin fine particle was
dispersed in pure water again to prepare a suspension. Then, the number average particle size of the resinous fine
particle was determined by using a laser diffraction particle size analyzer (manufactured by Shimadzu Corporation,
"SALD-2000J"). Moreover, concerning the resinous fine particle, the standard deviation and the coefficient of variation
relative to 100 particles selected at random were calculated.

(Effect on environment)
[0135] The effect on environment was evaluated on the basis of the following criteria.
"A": auxiliary component comprises only a compound derived from a natural product.

"B" : the auxiliary component comprises a compound derived from a natural product and an industrial product having
a low molecular weight.

Table 2
Resin Auxiliary  Auxiliary Number .
- average Coefficient Effect on
Examples component component4 component5 Compatibility . . .
particle  of variation  environment
(wt%) (Wt%) (Wt%) .
size (pum)

Example 6 4 (30%) 50% a (20%) compatible 11 47 B
Example 7 4 (40%) 48% a (12%) compatible 6.2 38 B
Example 8 4 (30%) 50% b (20%) compatible 28 58 A
Example 9 4 (20%) 60% b (20%) compatible 7.6 41 A
Example 10 5 (30%) 50% a (20%) incompatible 34 53 B
Example 11 5 (30%) 50% b (20%) incompatible 48 58 A
Example 12 5 (30%) 55% b (15%) incompatible 12 45 A
Example 13 6 (30%) 50% a (20%) incompatible 5.8 29 B
Example 14 7 (30%) 50% a (20%) incompatible 18 47 B
Example 15 8 (30%) 50% a (20%) incompatible 56 55 B

17



10

15

20

25

30

35

40

45

50

55

EP 1 512 725 B9

(continued)
Resin Auxiliary  Auxiliary Number -
- average Coefficient Effect on
Examples component component4 component5 Compatibility . . .
particle  of variation  environment
(wt%) (wt%) (Wt%) .
size (pum)
Example 16 9 (30%) 50% a (20%) incompatible 3.3 28 B
Example 17 10 (30%) 50% a (20%) incompatible 8.2 32 B
Example 18 10 (30%) 50% b (20%) incompatible 24 34 A
Example 19 11 (15%) 65% b (20%) compatible 22 33 A
Comparative o o . .
Example 4 5 (30%) - a (70%) incompatible - - B
Comparative o o .
Example 5 4 (30%) - b (70%) compatible - - A

Auxiliary component 5: (a: pentaerythritol, b: D(-)sorbitol)

[0136] InExamples 6to 19, whether the resin component and the auxiliary component were compatible orincompatible
with each other, a spherical resinous fine particle having a fine spherical shape could be obtained. For the purpose of
reference, Fig. 2 shows an electron micrograph of a spherical fine particle of a cellulose acetate butyrate resin obtained
in Example 13.

[0137] Moreover, in Comparative Example 4 using pentaerythritol, as an auxiliary component, which was a sugar
alcohol not plasticized completely at the heat distortion temperature of the resin component, even when the dispersed
composition obtained by melt-kneading was immersed in water to remove the auxiliary component, the resin component
was not made into a fine particle and a sponge-like massive product possessing a pore having a pore size over 100 pm
was obtained.

[0138] Further,in Comparative Example 5 using sorbitol, as an auxiliary component, which was a sugar alcohol having
a melting point lower than the heat distortion temperature of the resin component, it was impossible to knead the auxiliary
component with the resin component because of a too low viscosity of the auxiliary component in melt-kneading.

Claims
1. A process for producing a shaped article comprising (A) a resin component, the process comprising:

kneading the resin component (A) comprising a thermoplastic resin with (B) a water-soluble auxiliary component,
comprising at least

(B4) an oligosaccharide and

(B,) a water-soluble plasticizing component for plasticizing the oligosaccharide (B4) wherein the water-
soluble plasticizing component (B,) is at least one member selected from the group consisting of a mon-
osaccharide, a disaccharide and a sugar alcohol,

to provide a dispersed composition, wherein the dispersed composition comprises a continuous phase com-
prising the auxiliary component (B) and a dispersed phase as the shaped article comprising the resin component
(A), wherein the dispersed composition has an islands-in-the-sea structure, and

eluting the auxiliary component (B) from the dispersed composition,

wherein the shaped articles are particles,

wherein the average particle size of the particle is 0.1 to 100 wm, and the coefficient of variation of the particle
size is not greater than 60.

2. A process according to claim 1,
wherein the resin component (A) comprises at least one member selected from the group consisting of a polyester-
series resin, a polyamide-series resin, a polyurethane-series resin, a poly(thio)ether-series resin, a polycarbonate-
series resin, a polysulfone-series resin, a polyolefinic resin, a (meth)acrylic resin, a styrenic resin, a vinyl-series
resin, a cellulose derivative, and a thermoplastic elastomer.
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A process according to claim 1, wherein the oligosaccharide (B4) has a melting point or a softening point at a
temperature higher than a heat distortion temperature of the resin component (A), or is decomposed at a temperature
higher than the heat distortion temperature of the resin component (A).

A process according to claim 1,

wherein the oligosaccharide (B;) comprises at least one member selected from the group consisting of a starch
sugar, a galactooligosaccharide, a coupling sugar, a fructooligosaccharide, a xylooligosaccharide, a soybean oli-
gosaccharide, a chitin oligosaccharide and a chitosan oligosaccharide.

A process according to claim 1,
wherein the viscosity of the 50% by weight aqgueous solution of the oligosaccharide (B4) is not less than 1 Pa's as
measured at a temperature of 25°C by a B-type viscometer.

A process according to claim 1,
wherein the melting point or softening point of the plasticizing component (B,) is not higher than the heat distortion
temperature of the resin component (A).

A process according to claim 1,

wherein the monosaccharide comprises at least one member selected from the group consisting of a triose, a tetrose,
a pentose, a hexose, a heptose, a octose, a nonose, a decose and a dodecose, and the disaccharide comprises at
least one member selected from the group consisting of a homodisaccharide of one of said monosaccharides and
a heterodisaccharide of two of said monosaccharides.

A process according to claim 1,
wherein the sugar alcohol comprises at least one member selected from the group consisting of a tetrytol, a pentitol,
a hexitol, a heptitol, an octitol, a nonitol, a decitol and a dodecitol.

A process according to claim 1,
wherein the sugar alcohol comprises at least one member selected from the group consisting of erythritol, pentaer-
ythritol, arabitol, ribitol, xylitol, sorbitol, dulcitol and mannitol.

A process according to claim 1,

wherein the resin component (A) has a Vicat softening point defined by JIS K 7206 of 60 to 300°C; the viscosity of
the 50% by weight aqueous solution of the oligosaccharide (B4) is 3 to 100 Pa-s as measured at a temperature of
25°C by a B-type viscometer; a melt flow rate defined by JIS K 7210 of the auxiliary component (B) comprising the
oligosaccharide (B4) and the plasticizing component (B,) is not less than 1 as measured at a temperature 30°C
higher than said Vicat softening point.

A process according to claim 1,
wherein the ratio (weightratio) of the resin component (A) relative to the auxiliary component (B) [the resin component
(A)/the auxiliary component (B)] is 55/45 to 1/99.

A process according to claim 1,
wherein the ratio (weight ratio) of the oligosaccharide (B+) relative to the plasticizing component (B,) [the oligosac-
charide (B4)/the plasticizing component (B,)] is 99/1 to 50/50.

A process according to claim 1,

wherein the resin component (A) comprises at least one member selected from the group consisting of a polyamide-
series resin, a styrenic resin, a polyolefinic resin, a vinyl alcohol-series resin, a cellulose derivative, a halogen-
containing resin, an aliphatic polyester-series resin and a thermoplastic elastomer; the oligosaccharide (B4) consti-
tuting the auxiliary component (B) comprises at least one member selected from the group consisting of a starch
sugar, a galactooligosaccharide, a coupling sugar, a fructooligosaccharide, a xylooligosaccharide, a soybean oli-
gosaccharide, a chitin oligosaccharide and a chitosan oligosaccharide; the plasticizing component (B,) comprises
at least one member selected from the group consisting of erythritol, pentaerythritol, xylitol and sorbitol; the ratio
(weight ratio) of the resin component (A) relative to the auxiliary component (B) [the resin component (A)/the auxiliary
component (B)] is 55/45 to 1/99; and the ratio (weight ratio) of the oligosaccharide (B) relative to the plasticizing
component (B,) [the oligosaccharide (B4)/the plasticizing component (B,)] is 95/5 to 60/40.
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Patentanspriiche

1.

Verfahren zum Herstellen eines Formkorpers, umfassend (A) einen Harzbestandteil, wobei das Verfahren umfasst:

das Kneten des Harzbestandteils (A), umfassend ein thermoplastisches Harz, mit (B) einem wasserléslichen
Hilfsbestandteil,
umfassend wenigstens

(B4) ein Oligosaccharid und

(B,) einen wasserldslichen weichmachenden Bestandteil zum Weichmachen des Oligosaccharids (B4),
wobei der wasserlésliche weichmachende Bestandteil (B,) wenigstens ein Vertreter, ausgewéahlt aus der
Gruppe bestehend aus einem Monosaccharid, einem Disaccharid und einem Zuckeralkohol, ist,

um eine dispergierte Zusammensetzung bereitzustellen, wobei die dispergierte Zusammensetzung eine kon-
tinuierliche Phase, umfassend den Hilfsbestandteil (B), und eine dispergierte Phase als den Formkorper, um-
fassend den Harzbestandteil (A), umfasst, wobei die dispergierte Zusammensetzung eine Inseln-im-Meer-Struk-
tur aufweist, und

das Eluieren des Hilfsbestandteils (B) aus der dispergierten Zusammensetzung,

wobei die Formkorper Teilchen sind,

wobei die mittlere Teilchengrofie des Teilchens 0,1 bis 100 wm betragt und der Variationskoeffizient der Teil-
chengrofle nicht gréRer als 60 ist.

Verfahren nach Anspruch 1,

wobei der Harzbestandteil (A) wenigstens einen Vertreter, ausgewahlt aus der Gruppe bestehend aus einem Po-
lyesterharz, einem Polyamidharz, einem Polyurethanharz, einem Poly(thio)etherharz, einem Polycarbonatharz, ei-
nem Polysulfonharz, einem Polyolefinharz, einem (Meth)acrylharz, einem Styrolharz, einem Vinylharz, einem Cel-
lulosederivat und einem thermoplastischen Elastomer, umfasst.

Verfahren nach Anspruch 1, wobei das Oligosaccharid (B;) einen Schmelzpunkt oder einem Erweichungspunkt bei
einer Temperatur hat, die héher ist als eine Formbesténdigkeitstemperatur des Harzbestandteils (A), oder bei einer
Temperatur zersetzt wird, die héher ist als die Formbestandigkeitstemperatur des Harzbestandteils (A).

Verfahren nach Anspruch 1,

wobei das Oligosaccharid (B) wenigstens einen Vertreter, ausgewahlt aus der Gruppe bestehend aus einem Star-
kezucker, einem Galactooligosaccharid, einem Kupplungszucker (coupling sugar) , einem Fructooligosaccharid,
einem Xylooligosaccharid, einem Sojabohnenoligosaccharid, einem Chitinoligosaccharid und einem Chitosanoli-
gosaccharid, umfasst.

Verfahren nach Anspruch 1,
wobei die Viskositat der 50 gew.-%igen wéssrigen Lésung des Oligosaccharids (B4) nicht weniger als 1 Pa-s,
gemessen bei einer Temperatur von 25 °C durch ein Viskometer vom B-Typ, betragt.

Verfahren nach Anspruch 1,
wobei der Schmelzpunkt oder Erweichungspunkt des weichmachenden Bestandteils (B,) nicht hdher als die Form-
bestandigkeitstemperatur des Harzbestandteils (A) ist.

Verfahren nach Anspruch 1,

wobei das Monosaccharid wenigstens einen Vertreter, ausgewahlt aus der Gruppe bestehend aus einer Triose,
einer Tetrose, einer Pentose, einer Hexose, einer Heptose, einer Octose, einer Nonose, einer Decose und einer
Dodecose, umfasst und das Disaccharid wenigstens einen Vertreter, ausgewahlt der Gruppe bestehend aus einem
Homodisaccharid von einem von den Monosacchariden und einem Heterodisaccharid von zweien von den Mono-
sacchariden, umfasst.

Verfahren nach Anspruch 1,

wobei der Zuckeralkohol wenigstens einen Vertreter, ausgewahlt aus der Gruppe bestehend aus einem Tetritol,
einem Pentitol, einem Hexitol, einem Heptitol, einem Octitol, einem Nonitol, einem Decitol und einem Dodecitol,
umfasst.
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Verfahren nach Anspruch 1,
wobei der Zuckeralkohol wenigstens einen Vertreter, ausgewahlt aus der Gruppe bestehend aus Erythritol, Pen-
taerythritol, Arabitol, Ribitol, Xylitol, Sorbitol, Dulcitol und Mannitol, umfasst.

Verfahren nach Anspruch 1,

wobei der Harzbestandteil (A) einen Vicat-Ervveichungspunkt, definiert durch JIS K 7206, von 60 bis 300 °C aufweist;
die Viskositat der 50 gew.-%igen wéssrigen Lésung des Oligosaccharids (B4) 3 bis 100 Pa - s, gemessen bei einer
Temperatur von 25 °C durch ein Viskometer vom B-Typ, betragt; eine SchmelzflieRrate, definiert durch JIS K 7210,
des Hilfsbestandteils (B), umfassend das Oligosaccharid (B;) und den weichmachenden Bestandteil (B,), nicht
weniger als 1 betragt, gemessen bei einer Temperatur, die 30 °C hoher als der Vicat-Erweichungspunkt ist.

Verfahren nach Anspruch 1,
wobei das Verhaltnis (Gewichtsverhaltnis) des Harzbestandteils (A) zu dem Hilfsbestandteil (B) [der Harzbestandteil
(A)/der Hilfsbestandteil (B)] 55/45 bis 1/99 betragt.

Verfahren nach Anspruch 1,
wobei das Verhéltnis (Gewichtsverhéltnis) des Oligosaccharids (B4) zu dem weichmachenden Bestandteil (B,) [das
Oligosaccharid (B4)/der weichmachende Bestandteil (B,)] 99/1 bis 50/50 betragt.

Verfahren nach Anspruch 1,

wobei der Harzbestandteil (A) wenigstens einen Vertreter, ausgewahlt aus der Gruppe bestehend aus einem Po-
lyamidharz, einem Styrolharz, einem Polyolefinharz, einem Vinylalkoholharz, einem Cellulosederivat, einem halo-
genhaltigen Harz, einem aliphatischen Polyesterharz und einem thermoplastischen Elastomer, umfasst; das Oligo-
saccharid (B4), das den Hilfsbestandteil (B) bildet, wenigstens einen Vertreter, ausgewahltaus der Gruppe bestehend
aus einem Starkezucker, einem Galactooligosaccharid, einem Kupplungszucker, einem Fructooligosaccharid, ei-
nem Xylooligosaccharid, einem Sojabohnenoligosaccharid, einem Chitinoligosaccharid und einem Chitosanoligo-
saccharid, umfasst; der weichmachende Bestandteil (B,) wenigstens einen Vertreter, ausgewéhlt aus der Gruppe
bestehend aus Erythritol, Pentaerythritol, Xylitol und Sorbitol, umfasst; das Verhaltnis (Gewichtsverhaltnis) des
Harzbestandteils (A) zu dem Hilfsbestandteil (B) [der Harzbestandteil (A)/der Hilfsbestandteil (B)] 55/45 bis 1/99
betragt; und das Verhéltnis (Gewichtsverhéltnis) des Oligosaccharids (B4) zu dem weichmachenden Bestandteil
(B,) [das Oligosaccharid (B)/der weichmachende Bestandteil (B,)] 95/5 bis 60/40 betragt.

Revendications

1.

Procédé pour produire un article fagonné comprenant (A) un composant résine, lequel procédé comprend :

le malaxage du composant résine (A) comprenant une résine thermoplastique avec (B) un composant auxiliaire
soluble dans I'eau, comprenant au moins

(B4) un oligosaccharide, et

(B,) uncomposant plastifiantsoluble dans I'eau pour plastifier I'oligosaccharide (B, ), le composant plastifiant
soluble dans I'eau (B,) étant au moins un membre choisi dans 'ensemble constitué par un monosaccharide,
un disaccharide et un alcool de sucre,

pour former une composition dispersée, la composition dispersée comprenant une phase continue comprenant
le composant auxiliaire (B) et une phase dispersée a titre de I'article fagonné comprenant le composant résine
(A), et la composition dispersée ayant une structure en ilots dans la mer, et

I'élution du composant aucxiliaire (B) a partir de la composition dispersée,

dans lequel les articles fagonnés sont des particules,

dans lequel la granulométrie moyenne des particules est de 0,1 a 100 um, et le coefficient de variation de la
granulométrie ne dépasse pas 60.

Procédé selon la revendication 1, dans lequel le composant résine (A) comprend au moins un membre choisi dans
'ensemble constitué par une résine de la série des polyesters, une résine de la série des polyamides, une résine
de la série des polyuréthanes, une résine de la série des poly(thio)éthers, une résine de la série des polycarbonates,
une résine de la série des polysulfones, une résine polyoléfinique, une résine (méth)acrylique, une résine styrénique,
une résine de la série des vinyles, un dérivé de cellulose, et un élastomére thermoplastique.
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Procédé selonlarevendication 1, dans lequel I'oligosaccharide (B ) a un point de fusion ou un point de ramollissement
aune température supérieure a la température de distorsion thermique du composant résine (A), ou est décomposé
a une température supérieure a la température de distorsion thermique du composant résine (A).

Procédé selon la revendication 1, dans lequel I'oligosaccharide (B4) comprend au moins un membre choisi dans
'ensemble constitué par un sucre d’amidon, un galacto-oligosaccharide, un sucre de couplage, un fructo-oligosac-
charide, un xylo-oligosaccharide, un oligosaccharide de soja, un oligosaccharide de chitine et un oligosaccharide
de chitosane.

Procédé selonlarevendication 1, dans lequel la viscosité d’une solution aqueuse a 50 % en poids de I'oligosaccharide
(B4) n'est pas inférieure & 1 Pa+s, mesurée a une température de 25°C par un viscosimetre de type B.

Procédé selonlarevendication 1, dans lequel le point de fusion ou le point de ramollissement du composant plastifiant
(B,) n’est pas supérieur a la température de distorsion thermique du composant résine (A).

Procédé selon la revendication 1, dans lequel le monosaccharide comprend au moins un membre choisi dans
'ensemble constitué par un triose, un tétrose, un pentose, un hexose, un heptose, un octose, un nonose, un
décose et un dodécose, et le disaccharide comprend au moins un membre choisi dans I'ensemble constitué par un
homodisaccharide de I'un desdits monosaccharides et un hétérodisaccharide de deux desdits monosaccharides.

Procédé selonlarevendication 1, dans lequel I'alcool de sucre comprend au moins un membre choisidans I'ensemble
constitué par un tétritol, un pentitol, un hexitol, un heptitol, un octitol, un nonitol, un décitol et un dodécitol.

Procédé selonlarevendication 1, dans lequel I'alcool de sucre comprend au moins un membre choisidans I'ensemble
constitué par I'érythritol, le pentaérythritol, I'arabitol, le ribitol, le xylitol, le sorbitol, le dulcitol et le mannitol.

Procédé selon la revendication 1, dans lequel le composant résine (A) a un point de ramollissement Vicat, défini
par la norme JIS K 7206, de 60 a 300°C ; la viscosité d’'une solution aqueuse a 50 % en poids de I'oligosaccharide
(B4) est de 3 & 100 Pa-s, telle que mesurée a une température de 25°C par un viscosimétre de type B ; 'indice de
fluage défini par la norme JIS K 7210 du composant auxiliaire (B) comprenant I'oligosaccharide (B4) et le composant
plastifiant (B,) n’est pas inférieur a 1, tel que mesuré a une température supérieure de 30°C audit point de ramol-
lissement Vicat.

Procédé selon larevendication 1, dans lequel le rapport (rapport en poids) du composant résine (A) sur le composant
auxiliaire (B) [le composant résine (A) / le composant auxiliaire (B)] est de 55/45 a 1/99.

Procédé selon larevendication 1, dans lequel le rapport (rapport en poids) de I'oligosaccharide (B 1) sur le composant
plastifiant (B,) [I’oligosaccharide (B4) / le composant plastifiant (B,)] est de 99/1 & 50/50.

Procédé selon la revendication 1, dans lequel le composant résine (A) comprend au moins un membre choisi dans
'ensemble constitué par une résine de la série des polyamides, une résine styrénique, une résine polyoléfinique,
une résine de la série des alcools vinyliques, un dérivé de cellulose, une résine halogénée, une résine de la série
des polyesters aliphatiques et un élastomére thermoplastique ; I'oligosaccharide (B4) constituant le composant
auxiliaire (B) comprend au moins un membre choisi dans I'ensemble constitué par un sucre d’amidon, un galacto-
oligosaccharide, un sucre de couplage, un fructo-oligosaccharide, un xylo-oligosaccharide, un oligosaccharide de
soja, un oligosaccharide de chitine et un oligosaccharide de chitosane ; le composant plastifiant (B,) comprend au
moins un membre choisi dans 'ensemble constitué par I'érythritol, le pentaérythritol, le xylitol et le sorbitol ; le rapport
(rapport en poids) du composant résine (A) sur le composant auxiliaire (B) [le composant résine (A) / le composant
auxiliaire (B)] est de 55/45 a 1/99 ; et le rapport (rapport en poids) de I'oligosaccharide (B4) sur le composant
plastifiant (B,) [I’oligosaccharide (B4) / le composant plastifiant (B,)] est de 95/5 a 60/40.
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