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ABSTRACT 

  Bio composites have many applications in biomedicine and industrials applications. In this work, polyvinyl 

alcohol-poly-acrylic acid blend as matrix and extract of pomegranate peel as filler bio composites have been 

prepared. The optical properties of polyvinyl alcohol-poly-acrylic acid blend- extract of pomegranate peel bio 

composites were studied in wavelength range (200-800) nm. The experimental results show the optical properties of 

bio composites were changed with increase of the extract of pomegranate peel concentrations. The bio composites 

were applied for thermal energy storage and release. The results show that the melting and solidification time for 

thermal energy storage and release were decreased with increase of extract of pomegranate peel concentrations. 
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1. INTRODUCTION  

   Forming polymer blends is a traditional method for making new materials with enhanced properties. 

Traditionally, block and graft copolymers are used to strengthen the interface and stabilize the morphology. 

However, they are system specific, relatively expensive to engineer, and very difficult to produce for systems with 

more than two components. In recent years, the search for optical properties has increased because of their 

applications in integrated optics such as optical information, optical modulation, and optical data storage. The study 

of optical absorption useful for elucidation of the electronic structure and determine direct and indirect transitions. 

The advantages of organic polymers are formability, low density and flexibility toughness. In recent years on of the 

main classes of high performance engineering materials, next to metals and alloys, ceramics and polymer materials 

are composite materials. The idea of connecting two or more different constituents into on substance gives almost 

infinite possibilities to create new engineering materials characterized by variety of different properties. Composite 

materials because of these diverse properties are successfully used in almost all areas of industry and science. 

Especially popular are composites in automotive, electrical and electronic, aerospace and machine building 

industries, sport and leisure industry, civil engineering, etc. PVA is the good potential materials which are having 

high storage capacity, high dielectric strength, and electrical properties. It has good mechanical properties and shows 

electronic as well as ionic conduction. The lightweight composite materials can offer the impressive mechanical 

properties such as stiffness, a high specific strength and the relatively good energy absorbing characteristics. 

2. MATERIALS AND METHODS 

The films of polyvinyl alcohol-poly-acrylic acid blend with different volumetric percentages of extract of 

pomegranate peel were prepared by using casting technique. The extract of pomegranate peel was added to blend 

solution (93 wt.% PVA and 7 wt.% PAA) with different volumetric percentages are (0, 4, 8 and 12) Vol.%. The bio 

composites were casted in the template (petri-dish has diameter 10 cm). The absorbance spectra of bio composites 

were recorded by UV/1800/ Shimadzu spectrophotometer in range of wavelength (200-800) nm. The water and bio 

composites solution were used as the heat transfer fluid, whose temperature can be varied to 60°C with stirrer and 

measuring the temperature of bio composites during the heating and cooling processes by digital device.   

The absorption coefficient α(ν) can be determined from the optical absorption spectrum by the following 

equation: 
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  Where, t is the sample thickness and A is absorbance.  

       The direct and indirect transitions can be defined by:  
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       Where, ν is the frequency, C0 is a constant, h is Planck’s constant, Eg
opt is the energy band gap between the 

valence band and the conduction band and r can take the values  2, 3, 1/2 or 3/2 for transitions designated as indirect 

allowed, indirect forbidden, direct allowed and direct forbidden, respectively. 

 

 

 



ISSN: 0974-2115 
www.jchps.com                                                                       Journal of Chemical and Pharmaceutical Sciences 

July - September 2017 1129 JCPS Volume 10 Issue 3 

3. RESULTS AND DISCUSSION 
       The absorbance spectra of (PVA-PAA-EPP) bio composites with wavelength as shown in figure.1. The 

absorbance increases with increase the volumetric percentages of extract of pomegranate peel which attributed to 

increase the charges carries in bio composite. 

 
Figure.1. The absorbance spectra of (PVA-PAA-EPP) bio composites with wavelength 

Figure.2, shows the variation of (αhν)1/2 with different photon energy (hν). The energy band gap of (PVA-

PAA-EPP) bio composites decreases with increase the concentrations of extract of pomegranate peel which due to 

the creation of levels in the energy band gap. 

 
Figure 2. The variation of (αhν)1/2 with different photon energy (hν) 

Figure.3 and figure.4, show that the melting and solidification curses for (PVA–PAA–biomaterial) bio 

composites respectively. The melting and solidification time were decreased with increase of biomaterial 

concentrations. This is a useful method to improve the whole thermal conductivity of organic materials. Furthermore, 

faster rates of melting and solidification of bio composites would be evident to the thermal conductivity enhancement 

of base material. 

  
Figure.3. The melting curse for (PVA–PAA–

biomaterial) bio composites 

Figure.4. The  solidification time for thermal 

energy storage and release for (PVA–PAA–

biomaterial) bio composites 

 

4. CONCLUSIONS 
The absorbance of polyvinyl alcohol-poly-acrylic acid blend increases with the increase of the concentrations 

of extract of pomegranate peel.  

The energy band gap of polymer blend decreases with the increase of the extract of pomegranate peel 

concentrations. 

The melting and solidification time for thermal energy storage and release application are decreased with 

increase of extract of pomegranate peel concentrations.  

REFERENCES 

Abduljalil H, Ahmed Hashim, Jewad A, The effect of addition titanium dioxide on electrical properties of poly-

methyl methacrylate, European Journal of Scientific Research, 63 (2), 2011. 

Ahmed Hashim, Obaid H.N, Habeeb M.A, Rashid F.L, Thermal energy storage by nano fluids, Journal of 

Engineering and Applied Sciences, 8 (5), 2013. 



ISSN: 0974-2115 
www.jchps.com                                                                       Journal of Chemical and Pharmaceutical Sciences 

July - September 2017 1130 JCPS Volume 10 Issue 3 

AL-Mudhaffer M, Nattiq M.A, Ali  Jaber M, Linear optical properties and energy loss function of Novolac: Epoxy 

blend film, Scholars Research Library, Archives of Applied Science Research, 4 (4), 2012, 1731-1740.  

Al-Ramadhan Z, Algidsawi A.J.K, Hashim A, The D.C electrical properties of (PVC-Al2O3) composites, AIP 

Conference Proceedings, 1400 (1), 2011. 

Guravamma J, Sai Vandana C, and Rudramadevi B.H, Structural and Optical analysis of Eu3+: PVA polymer films, 

International Journal of Chem Tech Research, 7 (2), 2015. 

Habeeb M.A, Ahmed Hashim, Abid Ali A.R.K, The dielectric properties for (PMMA-LiF) composites, European 

Journal of Scientific Research, 61 (3), 2011. 

Hadi S, Ahmed Hashim, Jewad A, Optical properties of (PVA-LiF) composites, Australian Journal of Basic and 

Applied Sciences, 5 (9), 2011. 

Hashim A, Algidsawi A.J.K, Abduljalil H, Hadi S, Mechanical properties of (PVA-CoNO3, BaSO4.5H2O) 

composites, European Journal of Scientific Research, 65 (2), 2011. 

Hussien B, Ahmed Hashim, Jewad A, Electrical properties of polyvinylchloride - Zinc composite, European Journal 

of Social Sciences, 32 (3), 2012.  

Hussien B, Kadham Algidsawi A.J, Ahmed Hashim, The A.C electrical properties of (PVC-Sn) composites, 

Australian Journal of Basic and Applied Sciences, 5 (7), 2011. 

Ibrahim Agool R, Kadhim Kadhim J, Ahmed Hashim, Preparation of (polyvinyl alcohol–polyethylene glycol– 

polyvinyl pyrrolidinone–titanium oxide nanoparticles) nanocomposites, electrical properties for energy storage and 

release, International Journal of Plastics Technology, 20 (1), 2016, 121–127. 

Jasim F.A, Ahmed Hashim, Hadi A.G, Salman R, Ahmed H, Preparation of (pomegranate peel-polystyrene) 

composites and study their optical properties, Research Journal of Applied Sciences, 8 (9), 2013, 439-441.  

Jasim F.A, Lafta F, Ahmed Hashim, Ali M, Hadi A.G, Characterization of palm fronds-polystyrene 

composites, Journal of Engineering and Applied Sciences, 8 (5), 2013, 140-142.  

Kadham Algidsawi A.J, Ahmed Hashim, Kadham Algidsawi H.J, The effect of (LiF, CuCl2.2H2O) on mechanical 

properties of poly-vinyl alcohol, European Journal of Scientific Research, 65 (1), 2011. 

Kadham Algidsawi A.J, Kadham H.J, Ahmed Hashim, Ali G.A.A.W, The dielectric properties of (PVC-Zn) 

composites, Australian Journal of Basic and Applied Sciences, 5 (11), 2011. 

Mayank Pandey, Girish M. Joshi, Effect of DC-bias on electrical properties of polymer/Nafion composites, 

International Journal of Chem Tech Research, 8 (10), 2015.  

Mohanapriya M.K, Kalim Deshmukh, Basheer Ahamed M, Chidambaram K, and Khadheer Pasha SK, Structural, 

Morphological and Dielectric Properties of Multiphase Nano composites Consisting of Polycarbonate, Barium 

titanate and Carbon Black Nanoparticles, International Journal of Chem Tech Research, 8 (5), 2015. 

Naveen Kumar S.K, Gayithri K.C, Kiran S, Fabrication and Characterization of High Performance Resistive Type 

Humidity Sensor based on ZnO/Pyrrole composite materials, International Journal of Chem Tech Research, 7 (2), 

2015. 

Pradeepa P, Ramesh Prabhu M, Investigations on the Addition of Different Plasticizers in poly (ethyl methacrylate)/ 

poly(vinylidene fluoride-co-hexa fluro propylene) Based Polymer Blend Electrolyte System, International Journal 

of Chem Tech Research, 7 (4), 2015. 

Rabee B.H, Ahmed Hashim, Synthesis and characterization of carbon nanotubes -polystyrene composites, European 

Journal of Scientific Research, 60 (2), 2011.  

Rabee B.H, Hashim A, Dielectric properties of (PS-BaSO4.5H2O) composites, European Journal of Social Sciences, 

32 (3), 2012. 

Rajeshwari P, Atomic Force Microscopy and Thermal Decomposition Behavior of Inorganic nanoparticle filled 

HDPE Nano composites, International Journal of Chem Tech Research, 7 (3), 2015. 

Rashid F.L, Ahmed Hashim, Habeeb M.A, Salman S.R, Ahmed H, Preparation of PS-PMMA copolymer and study 

the effect of sodium fluoride on its optical properties, Journal of Engineering and Applied Sciences, 8 (5), 2013,   

137-139.  



ISSN: 0974-2115 
www.jchps.com                                                                       Journal of Chemical and Pharmaceutical Sciences 

July - September 2017 1131 JCPS Volume 10 Issue 3 

Shahenoor Basha SK, Sunita Sundari G, Vijay Kumar K, Electrical conductivity, Transport and Discharge 

characteristics of a sodium acetate trihydrate Complexed with polyvinyl alcohol for Electrochemical cell, 

International Journal of Chem Tech Research, 8 (2), 2015. 

Shahenoor Basha SK, Sunita Sundari G, Vijay Kumar K, Optical, Thermal and Electrical studies of PVP based solid 

Polymer electrolyte For Solid state battery applications, International Journal of Chem Tech Research, 9 (02), 2016. 

Si M, Araki T, Ade H, Kilcoyne A.LD, Fisher R, Sokolov J.C, and Rafailovich M.H, Compatibilizing Bulk Polymer 

Blends by Using Organoclays, Macromolecules, 39, 2006, 4793-4801. 

Sornakumar T, Ravindran D, and Seshanandan G, Studies on Effect of Nano TiO2 Ceramic Fillers of Polymer Matrix 

Composites, International Journal of Chem Tech Research, 7 (2), 2015.  

Usha Rani M, Ravishanker Babu, Rajendran S, Conductivity Study On PVDF-HFP / PMMA Electrolytes for Lithium 

Battery Applications, International Journal of Chem Tech Research, 5 (4), 2013. 

 

 


