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ABSTRACT: Now a daysmany composite materials are not compostable in nature. These materials  can cause some  
defects to the environment. But our natural filler reinforced composites are being developed to  save  environment.                  
Natural fillers are more abundant and easily available in nature. So there was no restriction in manufacturing  of  these 
materials.     
 

I. MATERIALS AND METHODS 
 
 Chitosan and Starch are purchased from chemical agent. The hardness of the composites are evaluated by 
Rockwell hardness tester. The tensile strength of the prepared materials are tested by using Universal testing machine 
(UTM).The test film is cut into uniform shaped according to ASTM D882-02. The five samples were tested for each 
formulation at both with and without moistures. 
 

II. SAMPLE PREPARATION 
 
 The Chitosan and Starch are dried in oven for 24 hours at 80oC before pre-mixing and compounding to 
remove moistures. The compounding of Chitosan /Starch at different blend ratios were done with addition of palm 
cooking oil. The compositions are stirred uniformly at rate of 60 rpm. Then, resultant composites are molded as thin 
films.The samples were prepared by using Chitosan as base and Starch is propositioned as indicated in the table-I. The 
compounds are tested for physical and mechanical properties.  
 

S No Samples STARCH(%) Chitosan(%) 

1 Chitosan 0 100 

2 Chitosan/ Starch-I 80 20 

3 Chitosan/ Starch-II 60 40 

4 Chitosan/ Starch-III 50 50 

5 Starch 100 0 

 
Test for tensile  

  The tensile property of different products were measured and shown in fig.1 It is observed that the 
composite products of Chitosan/Starch -I breaks at 17.9kN.The individual Chitosan and Starch are breaks at 
10.7 kN and Starch has 6.2 kN respectively. The high viscosity character of Starch get brittle when it used at 
100%.  

  It is noticed that the addition of 20% Chitosan into Starch has improved the elongation properties of 
the products.  
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Fig. 1.Graph of tensile properties of composites Vs Compositions 
 

 
 
Displacement 

  The loads were applied on the prepared composites. The displacement of the compounds 
Chitosan/Starch -I, chitosan and Starch are measured by using UTM and results are plotted in graph fig.2. The 
Chitosan/Starch-I deformed at 4.8mm after breaking of the film. The Starch and Chitosan deformed to 1mm 
and 6.9mm respectively. The addition of Chitosancould improve the deformation of the film Chitosan/Starch-
I. 

  But no significant improvement was observed while applying the similar procedures for the 
composites Chitosan/Starch-II and Chitosan/Starch-III.  
 

Hardness 
         The hardness of the composites chitosan and Starch -I, chitosan and Starch by Rockwell hardness tester and 
results are plotted in graph (fig.3). A constant load of 150Kgf is applied on the products, as specification of ASTM. The 
Chitosan have gained the hardness of 19.33,whereas  Starchfor  22.67in B scale. The 80% blendedStarch /Chitosan 
performed very low hardness of 25.77 against the applied load. 
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III. RESULT AND DISCUSSIONS 
 
The chitosan is dissolved in acetic acid.Natural fillers are more abundant and easily available in nature. So there was no 
restriction in manufacturing  of  these materials. 
1.When the tensile strength of starch is less than the chitosan, so we want to increase the tensile strength by the mixer 
of chitosan and starch. 
2.Then the displacement also increases. 
3. But the hardness isless compare to other material. 
 

REFERENCES 
 
[1]. Drzal, L.T. Sustainable Biodegradable Green Nanocomposites from Bacterial Bio plastic for Automotive applications. 
http//www.egr.msu.edu/cmsc/biomaterials/index.html (accessed on 20 August 2010). 
[2]. Pandey, J.K.; Chu, W.S.; Lee, C.S.; Ahn, S.H. Preparation characterization and  performance evaluation of nanocomposites from natural 
fiber reinforced biodegradable polymer matrix for automotive applications. Presented at the International Symposium on 
polymers and the Environment: Emerging Technology and Science, Bioenvironmental polymer Society (BEPS), Vancouver, WA, USA, 17–20 
October 2007. 
[3]. Sinha, S.R.; Bousmina, M. Biodegradable polymer/layered silicate nanocomposites. In Polymer Nanocomposites; Mai, Y., Yu, Z., Eds.; Wood 
head Publishing and Maney Publishing: Cambridge, England, pp. 57-129. 
[4]. Ave´rous, L.; Digabel, F.L. Properties of biocomposites based on lignocellulosic fillers. Carbohyd.Polym. 2006, 66, 480-493. 
[5]. Majdzadeh-Ardakani, K.; Sadeghi-Ardakani, Sh. Experimental investigation of mechanical properties of Starch/natural rubber/clay 
nanocomposites. Digest J.  Nanomater.Biostruct. 2010, 5, 307-316. 
[6]. Mazumder, S.K. (ed.). (2002). Composites Manufacturing, Materials, Product and Process Engineering, CRC Taylor & Francis, ISBN 0-8493-
0585-3. 
[7]. Zou, H.; Wu, S.S.; Shen, J. Polymer/silica nanocomposites: preparation, characterization, properties, and applications. Chem. Rev. 2008,108, 
3893-3957. 
[8]. Wei, L.; Hu, N.; Zhang, Y. Synthesis of polymer—Mesoporous silica nanocomposites. Materials 2010, 3, 4066-4079. 
[9]. Jamshidian, M.; Tehrany, E.A.; Imran M.; Jacquot M.; Desobry S. Poly-lactic acid:  Production, applications, nanocomposite, and 
releasestudies.Compr. Rev. Food Sci. Food Saf. 2010, 9, 552-571. 
[10]. Kaplan DL, Mayer JM, Ball D, McCassie J, Allen AL, Stenhouse P (1993)  Fundamentals of Bio-degradable polymers. In: Ching C, KaplanDL, 
Thomas EL (eds) Biodegradable polymers and packaging.Technomic Pub Co, Lancaster, pp 1–42. 
[11]. Chandra R, Rustgi R (1998) Biodegradable polymers. ProgPolymSci 23(7):1273– 1335. 

http://www.ijirset.com
http://www.egr.msu.edu/cmsc/biomaterials/index.html


  

                       
                       
                       ISSN(Online) : 2319-8753 

                                                                                                                                                                       ISSN (Print)  :  2347-6710 

International Journal of Innovative Research in Science, 
Engineering and Technology 

(An ISO 3297: 2007 Certified Organization) 

Vol. 5, Special Issue 8, May 2016 

Copyright to IJIRSET                                                                                  www.ijirset.com                                                               324 

    

[12]. Biodegradable Plastics - Developments and Environmental Impacts, E. Australia,  editor. 2002, Nolan Itu Pty Ltd. 
[13]. Billmeyer, F.W.J., Textbook of Polymer Science. 3 ed. 1984: John Wiley & Sons. Inc.  
[14]. Tang S., Z., P., Xiong, H., Tang, H., Effect of nano-SiO2 on the performance of Starch/polyvinyl alcohol blend films. CarbohydratePolymers, 
2008. 72: p. 521-526. 
[15]. Xiong H., T.S., Tang, H., Zou, P., The structure and properties of a Starch-based biodegradable film. Carbohydrate Polymers, 2008(263-268). 
[16].Ogata, N.; Jimenez G.; Kawai H.; Ogihara T. Structure and thermal/mechanical properties of poly (L-lactide)-clay blend. J. Polym. Sci. PartB: 
Polym. Phys. 1997, 35, 389-396. 
[17]. Lee, S.; Kang, I.; Doh, G.; Yoon, H.; Park, B.; Wu, Q. Thermal and Mechanical Properties of Wood Flour/Talc-filled Polylactic Acid 
Composites: Effect of Filler Content and Coupling Treatment. J. Thermoplast. Compos.Mater.2008, 21, 209- 223. 
[18]. Qu, P.; Gao, Y.; Wu, G.; Zhang, L. Nanocomposites of poly (lactic acid) reinforced with cellulose nanofibrils. BioResources 2010, 5, 1811-
1823 
[19]. Misra, M.; Park, H.; Mohanty, A.K.; Drzal, L.T. Injection molded ‗Green‘ nanocomposite materials from renewable resources. Presented atthe 
Global Plastics Environmental Conference, Detroit, MI, USA, 18–19 February 2004 
.[20]. Maiti, P.; Batt, C.A.; Giannelis, E.P. Renewable plastics: Synthesis and properties of PHB nanocomposites.Polym.Mater. Sci. Eng. 2003,88, 
58-59. 
[21]. Zheng, J.P.; Li, P.; Ma, Y.L.; Yao, K.D. Gelatine/montmorillonite hybrid nanocomposite. I. Preparation and properties. J. Appl. Polym. 
Sci.2002, 86, 1189-1194. 
[22]. Nunes, M.R.S.; Silva, R.C.; Silva, J.G., Jr.; Tonholo, J.; Ribeiro, A.S. Preparation and morphological characterization of 
chitosan/claynanocomposites. In Proceedings of the 11th International Conference on Advanced Materials, Rio de jenero, Brazil, 20–25  
September 2009; pp. 20-25. 
[23]. Gao, F. (2004). Clay/Polymer Composites: the Story, Materials Today, 7(11): 50–55. (Reproduced in part with permission from Elsevier2006.) 
[24]. Review on Green Polymer Nanocomposite and Their ApplicationsVivek Kumar Modi1, Yagyanarayan Shrives 2, Chandan Sharma 3, Prakash 
Kumar Sen 4, Shailendra Kumar Bohidar5international journal of innovative research in science, engineering and technology (An ISO 3297: 2007 
Certified Organization) Vol. 3, Issue 11, November 2014DOI:10.15680/IJIRSET.2014.0311079 
[25]. J. OlumuyiwaAgunsoye*, Talabi S. Isaac, Sanni O. Samuel Journal of Minerals and  Materials characterization and Engineering, 2012, 11, 774-
779 
[26]. Agunsoye J. Olumuyiwa*, Talabi S. Isaac, Obe A. Adewunmi, Adamson I. Ololade Journal of Minerals and Materials Characterization and 
Engineering, 2012, 11, 825-83 
[27]. 1 K.P.JAIN, 2 DR.S.C.SHIT, 3 S.K.JAINISSN0975 – 668Nov 12 to Oct 13  volume –02, issue - 02 page 456  
[28]. Maurizio avella 1,* Aleksandra buzarovska 2, Maria emanuela errico 1, Gennaro gentile 1 and Anita Grozdanov 2 Materials 2009, 2, 911-925; 
doi:10.3390/ma2030911 ISSN 1996- 1944  
[29]. D.D Kee, and Q. Meng Polymer research online, 2006  
[30]. D. GarlottaJournal of Polymers and the Environment, 2001. 9(2): p. 63 – 84 
[31]. B.L. Shah, S.E. Selke, M.B. Walters, and P.A. HeidenPolymer Composites, 2008.29(6).p. 655-663 
[32].M. Oliveira* and A. V. Machado preparation of polymer-based nanocomposites by different routes IPC – Institute for Polymers 
andComposites/I3N, Department of  Polymer Engineering, University of Minho, 4800-058Guimarães, Portugal 

http://www.ijirset.com

