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Final  Report of the work done on the Minor Research Project



1. Project report No. 1st /2nd /3rd /Final -  Final
1. UGC Reference No. – MRP(S) – 989/10-11/KLMG027/UGC-SWRO
1. Period of report from – 01.07.2011 to 31.03.2013
1. Title of research project – Development of Cellulose Fiber Reinforced Polypropylene
                                          Composites

1.  (a) Name of the Principal Investigator – Dr. G.D. Gem Mathew 

(b) Dept. and University/College where work has progressed 
 
     Department of Chemistry  
     St. Thomas College, Pala  
     Arunapuram P.O.
     Kottayam Dist  
     Kerala – 686 574

1. Effective date of starting of the project – 01.07.2011
1. Grant approved and expenditure incurred during the period of the report
6. Total amount approved:  Rs. 1,90,000/-
6. Total expenditure:   Rs. 1,96,606/-
6. Report of the work done: (Please attach a separate sheet)
      (i)   Brief objective of the project

To carry out modification of the cellulose fibre by chemical treatments such as    alkali treatment, silane treatment, benzoylation etc. and characterization of the modified fibre surface. 

To prepare hybrid composites based on different cellulose fibres, both intimately mixed and woven fabrics, using polypropylene matrices and to characterize their properties. 

To analyse the rheological, viscoelastic and thermal properties of the composites. 

1.  Work done so far and results achieved and publications, if any, resulting from             the work (Give details of the papers and names of the journals in which it has been published or accepted for publication.)

During the first phase of the work, surface modification and characterization of the cellulose fibres were done. It was also studied whether the treatment improves the fibre strength. Similarly, other treatments such as acid treatment, benzoylation, isocyanate treatment, permanganate treatment, silane treatment etc. were carried out and how these treatments affected the properties of the fibre were studied. After the surface modification of the fibres, characterization of the fibre surface was carried using FTIR and scanning electron microscopy (SEM). 

During the second phase of the work, hybrid composites based on cellulose fibres, both intimately mixed and woven fabrics, using polypropylene matrices were prepared and their properties were characterized. The effects of fibre orientation, fibre length, fibre content etc. on the mechanical properties of the composites were studied. Mechanical properties such as tensile strength, stress-strain behaviour, Young’s modulus, tear strength, flexural strength etc. were analyzed using standard testing machines. 

During the third and final phase of the work, the thermal degradation behaviour of PP, banana fibre and banana fibre reinforced polypropylene composites were investigated by thermogravimetric analysis. Activation energies of first stage decomposition of the banana fibres and surface modified banana fibres were calculated using Coates and Redfern method. 

Two papers based on the results obtained have been communicated to international journals in the field of polymer technology/composites. 


1. Has the progress been according to original plan of work and towards achieving the objective, if not, state reasons. 

           The research project has progressed according to the original plan of work. 


1. Please indicate the difficulties, if any, experienced in implementing the                                                                                         project. 

There was some difficulty in obtaining some of the raw materials and chemicals required for the experimental work and hence there was a delay in effective starting of the project.
 
There was a delay in sanctioning the second instalment of Rs. 32,000/- (40% recurring grant).  Hence the project period was extended by the permissible period of 3 months. 


1. If project has not been completed; please indicate the approximate time by which it is likely to be completed. A summary of the work done for the period (Annual basis) may please be sent to the Commission on a separate sheet.
 
The project has been completed with an extension of three months i.e. by the end of March 2013. 
. 
1. If the project has been completed, please enclose a summary of the findings of the study. Two bound copies of the final report of work done may also be sent to the Commission.

            A summary of the findings of the study and two bound copies of the final report of the
            work have been sent to the Commission.

1. Any other information which would help in evaluation of work done on the project. At the completion of the project, the first report should indicate the output, such as (a) Manpower trained (b) Ph.D. awarded (c) Publication of results (d) Other impact, if any.

Nil.
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