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ABSTRACT 

The work  has to develop polypropylene mixed with Ricinoleic acid (1%) for the purpose of 

compatible into the  chrysanthemum filler, using renewable bio resources. Chrysanthemum flower 

petals are used as natural filler. They are relatively inexpensive and abundantly available in nature. 

The waste management were collected the wasted. Chrysanthemum fibers have been reinforced with 

Ricinoleic acid Polypropylene (RPP) biocomposites. The mechanical and thermal studies were 

carried out to evaluate the effect of filler content on RPP. The tensile properties increase with an 

increase in the filler content at optimum level 7.5% by weight. The tensile property of treated 

composites shows a higher value than neat RPP matrix. Impact strength increases up to 7.5% by 

weight.   
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_____________________________________________________________________________________________ 

INTRODUCTION 

During the recent years, polymeric composite materials are being used in a variety of applications 

due to their high strength and stiffness, light weight and high corrosion resistance. Most of the 

products are made by companies are from non-biodegradable fibers, where the problem of disposal 

arises over the end use, this raised the attention of people for the use of natural, sustainable, 

biodegradable and renewable resources. The use of various natural reinforcing fibers in 

thermoplastics with the fibers such as hemp, jute, flax, sisal, and kapok had gained acceptance in 

commodity plastics and applications of these materials during the past decade has been reported in 

literature. However, still various fibers and particulate fillers need to be explored and amongst the 

thermoplastic materials used, PP is an outstanding commercially available thermoplastic material 

with a wide range of applications. In this research work carried out Ricinoleic acid with 

polypropylene (RPP) by weighing 5% further treated Chrysanthemum powder to make RPP 

composites. 

MATERIALS AND METHOD  

Experimental  

Chrysanthemum flower was used as without any modification to compare the properties of the 
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composite with respect to the type and weight percentage of the filler content with the virgin matrix 

material. Flowers with yellow petals were picked by hands. After full blooming and spread under 

sunlight for 3 days, then they were moved to shadow until they are completely dry and it can be 

known through the smashing of their petals. The dried flowers are ground into powder using a food 

processor to get the filler powder. The powdered filler is passed into the sieve shaker to get uniform 

particle size of  < 75 µm.  The dried flowers are ground into powder using a food processor to get 

the filler powder. The powdered filler is passed into the sieve shaker to get uniform particle size of  

<75 µm. The powdered filler is passed into the sieve shaker to get uniform particle size of  <75 µm.  

10g of chrysanthemum filler in the form of powder was treated with an alkaline solution under mild 

condition by soaking them in 17.5wt% sodium hydroxide solution for 1 hour in a glass beaker at 

room temperature. The effect of alkali on cellulose fiber is a swelling reaction, during which the 

natural crystalline structure of the cellulose relaxes.  

The resulting mixture was filtered off and the extract obtained is dried and ground again and taken 

as  chemically treated sample. The commercially available and industrially important RPP was used 

in the present study as a matrix material Homo-polymer injection molded grade   was supplied by 

Reliance Industries. Renewable reinforcing filler materials like chrysanthemum flower filler were 

used. Two different grades of compatiblizers used were maleic anhydride grafted polypropylene-

MAPP (Amplify GR 216) with a density of 0.875g/cm3was obtained from Dow chemicals 

(Bhimrajka Implex Ltd).  RPP granules, bio fillers and compatiblizer were pre dried in an air oven 

at 80°C for 4h and mixed well before blending. The compounding materials were melt blended by 

directly adding into the feeding zone of twin screw extruder HAAKE Rheomex OS, PTW16 

Thermo Scientific, Germany. Blending was carried out at a temperature range of 210°C, 

200°C,190°C,180°C and 150°C at a screw speed of 75rpm. The process of mixing with fillers after 

transfer of polymer materials into mould was completed within 80 seconds to avoid heat loss and to 

ensure thorough mixing. Compression force of 100kN was applied to the molten polymer mix for 

about 20 minutes. Mould was cooled by circulating cold water through the columns around the 

mould.  Composite samples which were extruded form the mould were in the form of strands, 

which were further chopped into smaller pellets further characterization and for making test 

samples according to ASTM standard. After compounding the samples are taken for the moulding 

process. Injection moulding machines are used for this process. The moulded products obtained are 

shown below in the form of strips. The moulded products are then send for the following tests.  

Mechanical Testing were carried out as per American Standard Testing Methods (ASTM).Four tests 

were performed on the bio composites namely tensile strength, impact strength. All the composite 

samples used for testing mechanical properties were machined into shape by grinding machine 

according to the ASTM standards and the cut edges were made smooth using sand paper to have a 

control on the specimen dimension. The test specimens were conditioned at 23±2°C and 50±5% 

relative humidity for 40h prior to the testing. Tensile strength is a measurement of the ability of a 

material to withstand forces that tend to pull it apart and to what extent the material stretches before 

breaking. Tensile modulus, an indication of the relative stiffness of a material, can be determined 

from a stress-strain diagram.  Tensile properties were studied as per ASTM D 3039 using Instron 

testing machine (Model 6025 UK), at 10 mm/minute cross-head speed, using specimen with a width 

of 25 mm, length of 200 mm and thickness of 3mm. A distance of 115mm is kept in between the 

grips. Five specimens were tested for each sample.  

The unnotched Izod impact strength of each sample was tested as per ASTM D 256-88. All the 

samples were tested as unnotched so that they would be more sensitive to the transition between 

ductility and brittleness. Specimens, having thickness 3.2 mm with 10mm cross-section and 64 mm 

long were clamped at the base of the pendulum testing machine so that they were cantilevered 
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upward. The pendulum was released and the force consumed in breaking the sample was calculated. 

Mehcanical properties  

In Table 1 tensile strength of the blend as a function of filler loading.  The tensile strength increases 

with addition from 5 to 7.5 phr of filler due to the addition of Chrysanthemum fillers reinforced 

polypropylene composites.  After the optimum percentage, the tensile strength values gradually 

decreases with filler loading due to the agglomeration. 

The tensile strength of chrysanthemum powder reinforced polypropylene composites shows an 

increased tremendously upto 7.5wt% and then decreased on the 10%. The RPP to the 

chrysanthemum reinforcing filler resulting in higher strength. Therefore, the composite can sustain 

higher load before failure compared to the RPP.  But at higher loading decrease in tensile  strength 

may be due to insufficient coupling; however the strength of 10 wt% also show almost equivalent 

strength as that of controlled matrix material. The impact strength values for neat, coupled and 

treated chrysanthemum powder reinforced polypropylene composite. 

The result of impact test shows an improved the impact strength of 3.66KJ/m
2
 properties for 

maximum filler content of 7.5 wt%, thereby increasing the toughness properties of the composite 

material. This may be probably due to the addition of filler material might have filled the small 

voids and the regions of particle corners there by improving the impact strength when compared to 

that of 5 and 10 phr.  

Thermal properties of  Ricinoleic acid Polypropylene (RPP)Composite  

The RPP shows its melting point at 162°C. The incorporation of 7.5% chrysanthemum content, the 

melting point is moderately higher due to the presence of filler interaction in RPP is presented in 

Table 4.  In case of the RPP with 10 Phr of Chrysanthemum content samples a marginal decrease in 

the melting point from 165 to 162°C is observed.   This could be due to the non compatible 

Chrysanthemum Content.  In this case of PP with Chrysanthemum content there is no much 

difference in the melting point when compared to that of virgin PP.   

CONCLUSION 

The mechanical  and thermal  properties increase with increase in the filler content at optimum 

condition at the 7.5 Phr.  

 The tensile property of treated composites shows a higher value than neat RPP matrix. Impact 

strength also increase with filler content but improved strength is obtained for maximum filler 

composite material at optimum percentage. These composites will be desirable for making house 

hold products due to their considerable stability and strength properties. 

Table  1    The composition of RPP mixed with Chrysanthemum Filler 

 

CF 

(Wt%) RPP(Wt%) 

0 1000 

5 950 

7.5 925 

10 900 

*RPP- Ricinoleic acid Poly Propylene;    CF – Chrysanthemum Filler 
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Table 2   The tensile strength of  RPP mixed with chrysanthemum filler 

CF (Wt%) Tensile Strength(MPa) 

0 24.5 

5 25 

7.5 27.3 

10 23.8 

 

Table 3 The impact strength of RPP mixed with Chrysanthemum filler 

 

Sample No Impact Strength(KJ/m
2
) 

0 2.8 

5 2.9 

7.5 3.66 

10 2.92 
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