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Polymers derived from natural resources are abundant and promising materials, as environmentally benign alternatives for non-
degradable polymers. These natural polymers, such as chitosan, cellulose and starch [1], are favorable candidates for a variety of
applications, such as gel electrolyte and separator membranes for Li-ion batteries, dye-sensitized solar cells, supercapacitors, fuel-
cells, etc. However, these polymers have shown limited mechanical properties as compared to non-degradable petroleum-based
polymers [2]. Therefore, these polymers are often used in conjunction with non-degradable polymers, making them partially de-
gradable or by adding nanofillers to achieve favorable functionality so that they are comparable to synthetic polymers.

Nanostructured layered materials are successfully used as fillers in several polymer matrices. The intercalation and exfoliation
of 2D layers resulted in the improved mechanical and tribological properties of the polymers, in addition to some functionality of
the filler. Such layered fillers are increasingly sought as a type of reinforcement for biodegradable green polymers for packaging
and related applications. The incorporation of nanofillers is also a promising strategy to overcome shorter shelf life and undesir-
able crystallization characteristics of some green polymers. Furthermore, nanostructured fillers can improve the processibility of
green polymers. However, the layered nanofillers in the polymer-matrix composites are frequently limited to improve the physical
properties of the composites. To ascertain a unique functionality to a polymeric material, nanomaterials with targeted function-
ality should be used as the nanofillers. Layer perovskites have been reported, such as the Ruddlesden–Popper phase, Dion–
Jacobson phase, and Aurivillius phase [3]. In this work, we synthesis naturally derived polymers reinforced with exfoliated
perovskite oxide sheets in the polymers.
The K2La2Ti3O10 (KLTO) was synthesized using modified Pechini method [4, 5]. The K2Gd2Ti3O10 (KGTO) was synthesized

by a solid-state reaction method. A proper stoichiometric ratios of the precursors K2CO3, Gd2O3 and TiO2 were placed in a
mortar-pastel for homogeneous mixing. The gadolinium precursor was replaced by 5%Eu2O3 precursor. These powder granular
precursors were crushed into a very fine powder and mixed very well for 40 min. The fine powder product was transferred to an
alumina crucible and heated in an air furnace at first at 550 °C for 2 h, then at 1,150 °C for 6 h, followed with furnace cooling to
room temperature. Further, the product was crushed into fine white powders to synthesize nanocomposites in the matrix of poly-
vinylidene fluoride (PVDF) and its copolymer, polyvinylidene fluoride-trifluoroethylene (PVDF-TrFE).
The XRD patterns of bulk and exfoliated K2La2Ti3O10 (KLTO) are shown in Fig. 1a and 1b, respectively. The bulk sample

exhibits high crystallinity. The exfoliated structure is shown in Fig. 1c showing layered structures. The SEM image KGTOpowder
is shown in Fig. 1d. The SEM image of the KLTO/ PVDF-TrFE composite is shown in Fig. 2a, and elemental maps of K, La, Ti and
O are shown in Fig. 2b–e, respectively, exhibiting uniform distribution of the elements indicating a high dispersion degree [6–8].

Fig. 1. XRD patterns of bulk (a) and exfoliated (b) KLTO, and SEM of KLTO (c)and KGTO (d).
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Fig. 2. SEM image of KLTO/PVDF-TrFE composite (a) and elemental maps (b–e).
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