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(54) Moulding or core sand bonded by biodegradable polymeric binder

(57) Moulding or core sand bonded by a biodegrad-
able polymeric binder made of one hundred parts by
weight of refractory matrix as well as of one up to five
parts by weight of organic binder is characterized by the
binder containing a mixture of aqueous solution of syn-
thetic polymer in the quantity of 30 - 70% by weight and

natural polymer in the quantity of 30-70% by weight.
The applied synthetic polymer is poly(acrylic acid)

or poly(sodium acrylate). The natural polymer effectively
applied is a biopolymer of polysaccharide group in the
form of modified starch or dextrin.
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Description

[0001] The subject-matter of the invention is moulding
or core sand bonded by a biodegradable polymeric bind-
er finding application in foundry engineering.
[0002] Moulding or core sand as well as its hardening
method are known from Polish patent specifications Nº
207459. The sand consists of one hundred parts by
weight of a refractory matrix and of one up to five parts
by weight of binder. The binder contains polyacrylate,
which is obtained as a result of neutralization of poly
(acrylic acid) polymer with 20 - 60% aqueous solution of
a potassium or sodium base, determining a pH value of
6 - 10, and it also contains photoinitiator additive in the
quantity of 0-1% by weight of the photoinitiator in relation
to the quantity of binder. The hardening of the sand takes
place through electromagnetic wave interaction; moulds
or cores are subjected to the reaction of binder, which
occurs by applying microwaves or ultraviolet radiation.
Moreover, the publication of international patent applica-
tion WO2009/065015 contained the composition of the
moulding sand, including the refractory matrix and the
binder, made of polymerizable components in the form
of hydrolyzed carbohydrates, of components containing
isocyanate and of a polymerization amine catalyst.
[0003] Moulding or core sand bonded by a biodegrad-
able polymeric binder made of one hundred parts by
weight of refractory matrix as well as of one up to five
parts by weight of organic binder is characterized by the
binder containing a mixture of aqueous solution of syn-
thetic polymer in the quantity of 30-70% by weight and
natural polymer in the quantity of 30-70% by weight.
[0004] The synthetic polymer applied is poly(acrylic ac-
id) or poly(sodium acrylate). As a natural polymer it is
effectively applied to biopolymer of polysaccharide group
in the form of modified starch or dextrin.
[0005] The foundry moulds or cores made out of sand
in the above-mentioned composition are subjected to the
crosslinking process of the binder, which occurs by ap-
plying microwaves or increasing the temperature.
[0006] According to patent specifications the sands are
easy to knock out of the castings and water-soluble bi-
opolymer contained in them because of binder biode-
gradability enabling the deposition of moulding sands,
and because of binder reactivity, which by hardening en-
ables with the action of the physical agent. In addition,
used sands which didn’t undergo a complete burnout
may be subjected to rebonding, which makes it easy to
recycle it. The sands are characterized by increased sus-
ceptibility to mechanical and thermal reclamation, as
well. Moreover, the foundry moulds and casting cores
obtained ensure high microstructure homogeneity, me-
chanical, useful and corrosive properties in the full sec-
tion of casting and also a good quality of their surface.
The castings are flawless such as: pitting, surface rough-
ness, gaseous porosity or graphite deformation in the
near-surface layer. The moulding sand is characterized
by minimal harmfulness to workers and for the natural

environment.
[0007] Example I. The moulding sand consists of one
hundred parts by weight of silica sand as well as of three
parts by weight of binder which contains 30% of aqueous
solution liquor of poly(acrylic acid) in the quantity of 50%
by weight and 40% aqueous solution liquor of dextrin in
the quantity of 50% by weight. Poly(acrylic acid) is char-
acterized by the following parameters: mass-average rel-
ative molecular mass Mw = 100,000 g/mol, pH = 1.5 and
Brookfield viscosity = 1,000 mPa·s. The foundry mould
made out of this sand was placed in the field of action of
microwaves with a power of 800 Watts for 90 seconds.
After hardening the mass of compressive strength Ru

c =
2.5 MPa and of bending strength Ru

g = 1.5 MPa the final
result is achieved after 24 hours of storage.
[0008] Example II. The core sand consists of one hun-
dred parts by weight of silica sand as well as of three
parts by weight of binder which contains 40% aqueous
solution of poly(sodium acrylate) in the quantity of 70%
by weight and 40% aqueous solution of dextrin in the
quantity of 30% by weight. Poly(sodium acrylate) is char-
acterized by the following parameters: mass-average rel-
ative molecular mass Mw = 250,000 g/mol, pH = 9 and
Brookfield viscosity = 5,000 mPa·s. The core made out
of this sand was placed in a warming system at a tem-
perature of 150°C and it was stored for 120 minutes. After
hardening the mass of compressive strength Ru

c = 2 MPa
and of bending strength Ru

g = 1.1 MPa, the final result
is achieved after 24 hours of storage.
[0009] Example III. The moulding sand consists of one
hundred parts by weight of silica sand as well as of three
parts by weight of binder which contains 30% aqueous
solution of poly(acrylic acid) in the quantity of 50% by
weight and 10% aqueous solution of modified starch in
the form of carboxymethyl starch in the quantity of 50%
by weight. Poly(acrylic acid) is characterized by the fol-
lowing parameters: mass-average relative molecular
mass Mw = 100,000 g/mol, pH = 1.5 and Brookfield vis-
cosity = 1,000 mPa·s. The foundry mould made out of
this sand was placed in a warming system at a temper-
ature of 150°C and it was stored for 120 minutes. After
hardening the mass of compressive strength Ru

c = 1.8
MPa and of bending strength Ru

g= 1 MPa the final result
is achieved after 24 hours of storage.

Claims

1. Moulding or core sand bonded by a biodegradable
polymeric binder made of one hundred parts by
weight of refractory matrix as well as of one up to
five parts by weight of organic binder is character-
ized by the binder containing a mixture of aqueous
solution of synthetic polymer in the quantity of 30 -
70% by weight and natural polymer in the quantity
of 30 - 70% by weight.

2. According to patent claim 1, the sand is marked with
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the applied synthetic polymer, poly(acrylic acid) or
poly(sodium acrylate).

3. According to patent claim 1, the applied natural pol-
ymer is a biopolymer of polysaccharide group in the
form of modified starch or dextrin.
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