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Calcium carbonate (CaCO₃) is used as filler material 

because it has a large specific surface area that can be improved by modifying its surface consequently 
containing low cost and good reinforcement of some polymers’ properties. Newer studies have 
initiated biogenic CaCO₃ from oysters and marine shells as a possible environmentally friendly 
alternative source in comparison with mined type filler. The dominance is between aragonite and 
calcite phases including natural hierarchical micro- (211) besides nano-structures. Seafood waste 
abundance and the preferable physicochemical properties were suitable for the preparation of CaCO₃ 
NPs from an oyster/shell precursor (OSP) as a cheaper, low-environmental load reinforcement in 
polymer composites. The UPE, OSP use to enhance the mechanical properties, surface morphology, 
thermal behavior of WBEs plastic wastes give UPE and OSP use to enhance the mechanical properties, 
surface morphology, thermal behavior of WBEs plastic wastes besides giving significant contribution 
in waste valorization and circular material concept. However, the structure property knowledges of 
UPE composite are almost unavailable with regards to effect by loading OSP nanoparticle [8]. Up to 
now, most researches only concentrate on additives of micron size or single properties of the product 
without testing for crystallography response, micro-strains, particle distributions and surface 
morphologies [9]. Therefore, the effective loading of nanoparticulate on certain properties such as 
density, crystallinity, William-son–Hall parameters and thermal conductivity is not known [10]. In 
this work, UPE/OSP composites with various OSP contents of 1, 3, 5, 7 and 9 wt. %). FE-SEM testing 
for as synthesized products and XRD WH AFM thermal and density mechanical properties crystal 
structure surface morphology were applied. To the best of our knowledge, he is the first to report on 
the determination of optimum level of OSP for improvement in composites behavior and contribute 
towards guidance for the high-performance sustainable polymer composite designed for engineering 
applications.
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3. RELEVANT CHEMICAL REACTION EQUATIONS 
3.1. Formation of unsaturated polyester resin (UPE) 

𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀𝑀 𝑎𝑎𝑎𝑎ℎ𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦 + 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔
Δ
→ 𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈𝑈 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝐻𝐻2𝑂𝑂                                  (1) 

 
Expanded form: 
n(HO–CH2–CH(CH3)–OH)+n(C2H2(CO)2O)→[−O–CH2–CH(CH3)–O–CO–CH=CH–CO−]n+n(H2O)             (2) 
 
This produces an unsaturated polyester backbone containing carbon–carbon double bonds. 
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Electrostatic / polar interactions [13]: 
 
UPE–COOH+Ca2+→UPE–COO−Ca2+                                                                                                  (8) 

 

HCO3
−⇌CO3

2−+H+                                                                                                                                                                                              (11) 
HCO3

−+H+→H2CO3→H2O+CO2↑                                                                                                       (12) 

Ca2+
surface+LPS−bacteria→Ca–LPS complex                                                                                           
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of the composites. 
 

Table 1 Density of UPE/OSP composites at different filler concentrations. 
 

UPE/OSP Concentration (%) Density 
0 1.20 
1 1.22 
3 1.24 
5 1.26 
7 1.28 
9 1.30 
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4.2. XRD analysis 
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S. aureus, 5 wt.% E. Coli, 7 wt.% E. Coli, 9 wt.% 
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