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Preparation of solvent-based eco-friendly stone paper
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Abstract Stone papers made of inorganic filler and plastic polymer do not use pulp, which is the main raw material of
existing papers, so they contribute to the preservation of nature and can be used as more eco-friendly materials when they
have biodegradability. Since most stone papers are manufactured by hot extrusion, the amount of ceramic fillers and related
physical properties are limited to control manufacturing workability. In this study, the stone paper composition was prepared
in a liquid form using solvents, so that there was little limitation on the amount of ceramic filler added and it was also
easy to add additives to control biodegradability. They were fabricated from eco-friendly raw materials using waste oyster
shells as an inorganic filler and (recyclable) PVC materials as an organic binder. After making a solution using common
solvents for PVC, inorganic filler and cellulose to impart biodegradability were mixed and processed into sheets to prepare
solvent-based stone papers, and their paper properties were evaluated.
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Fig. 1. Oyster waste shells used to prepare inorganic fillers.
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Table 1
Solution composition to prepare the stone papers

Compositions (g)

Samples

PVC CaCO; THP MEK ACT SO MC
SP-1 10 80 80 15 30 8
SP-2 10 80 80 15 30 8 0.5
SP-3 10 40 80 15 30 5
SP-4 10 40 80 15 30 5 0.5

|AQ1 HEZSIo| =2 3FHTHP, tetrahydrofuran, Junsei,
Japan) 80 g} Bz 8AQl WY EAE(MEK, methyl
ethyl ketone, Junsei, Japan) 15 g & ©F¥I=(ACT, acetone,
SK Chem., Korea) 30 g& 237 wHISPHA 2bd8] =<1
o} &9 HEE 9Fa FeHldERgels] AAES
=o]7] 913+ 7hA (plasticizer)Z  ZE | 0] E (phthalate) S
ARESIA] L 2 IR R 28 (SO, soybean
oi)5 AR&sIch. Egh AEw|o|u ] Aafdol gk
AEzre] g3E dolrr] &) HEAEESMC,
methyl cellulose, YP Chem., Japan)& 37}l 2 &
= A6
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Fig. 2. Color change of the oyster shell powders heat treated at
different temperatures.
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Fig. 3. XRD patterns of the oyster shells heat treated at differ-
ent temperatures.
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Fig. 4. XRD patterns of oyster shells aged in air after heat
treatment at 900°C.
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Fig. 5. XRD patterns of the oyster shells heat treated at differ-
ent temperatures from 700 to 900°C.
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Fig. 6. Color change of the oyster shell powders heat treated at
different temperatures from 700 to 900°C.
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Table 2
Properties of the prepared stone papers
Properties
Samples Eloneation aft
. o L gation after
Pencil hardness Elongation, % Printability 4 weeks in soil, %
SP-1 9H (Max.) 75 O 60
SP-2 9H (Max.) 15 O X
SP-3 9H (Max.) 75 O 60
SP-4 5H 25 O X

—
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Fig. 7. Printability examples of the stone papers: prints from
(a) a ink-jet and (b) a laser printer.
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