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Abstract: 

Composite development from the livestock waste has enhanced the materialistic approach to advance material technology. Here 

the flame retardation characterizat ion of the composite material is done. The composite consists of thermosetting epoxy resin 

polymer as a matrix material with chicken feather (CFF) as fiber and ext racted residue powder (ERP) from Rohu fish as a micro  

sized particu late. The elemental composition of ERP contains silica, calcium, sodium, phosphorous  etc. that has a good 

compatibility with epoxy resin. The results from the characterization  were analyzed and interpreted. The increasing flame 

resistance was observed with increasing wt% of ERP in the hybrid composite development.  
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Introduction 

Composite material has been the most liked material in the 

current research synerio. Based on the desired specific 

properties, the researchers are developing the composite 

which are very useful in various ways. The use of bio 

composite has also been the area of advanced research. 

Flame retardation characterization of the developed 

composite is done in order to scrutinize the effect of flame 

on the prepared biocomposite. 

Samples with varying weight percentages of chicken feather 

fiber (CFF) in  epoxy resin (CY-230) with 10 wt% hardener 

were init ially prepared and characterized using various 

mechanical tests. 

The results of impact test and hardness test revealed that the 

5 wt% of CFF in epoxy resin showed the most significant 

outputs. Later the varying wt% of Extracted Residue powder 

from Rohu fish was used as a particulate to hybridize the 

biocomposite in 5 wt% CFF as fiber and epoxy  resin as 

matrix. The 5 wt% CFF based composite was considered as 

the optimum composition for fabricating hybrid 

biocomposite with varying wt% of ERP.  

Flame retardation test for all the samples were than 

performed and characterized. 

Flame Retardant Test 

The flame retardant characteristic of the fabricated 

composite was tested in the horizontal burning setup which 

is shown in the figure 1. The samples with dimensions of 

120 mm x 12 mm x 5 mm were held horizontally in the 

horizontal burning setup. The samples were ignited by the 

external fuel gas from one of the ends. To determine the 

linear burning rate (V) of the sample, the flame time was 

measured from the first mark i.e. 25 mm from the ignit ion 

end till the second mark i.e. 100 mm from the ignition end is 

reached. Finally, measure the weight loss rate which is 

calculated by the differentiation of weight before and after 

the burning process with respect to time.  

 
Figure 1: Setup for Flame Retardant test 

 

Materials 

Epoxy Resin 

In the current investigation Epoxy Resin CY-230 is used as a 

matrix material. CY- 230 is a thermosetting polymer with 

good compatibility characteristics to large number of natural 

and well as artificial fibers. It has good mechanical as well 

as thermal properties. It has weight density of 1150 kg/m
3
. 

Araldite CY-230 is a liquid solvent free epoxy resin. Epoxy  

resin has wide range of industrial applications because of 

their high strength and mechanical adhesiveness 

characteristic. 

Chicken Feather Fiber  

Chicken Feathers are the waste product from the processing 

of chickens for food. Chicken feather init iates from free 

renewable livestock biowaste (Wang et al., 2013).CFF are a 

livestock waste from the eatable poultry industry. Its hairy 
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part has good fibrous nature. It has appreciable compatibility 

with epoxy resin and other matrix materials. It has been 

widely accepted in advance material development due to its 

well defined properties and abundance availability in nature.  

Extracted Residue Powder 

The white semi crystalline micro sized powder prepared by 

treating the residue of Rohu fish under various laboratory 

methods is used as a particulate in the development of hybrid  

biocomposite. The prepared powder contains various 

elements as seen through Field Emission Scanning Electron 

Micrography (FE-SEM) 

ERP was extracted from Rohu Fish by a systematic chemical 

process, the developed white colour micro sized powder 

contains various elements like calcium, sodium, 

phosphorous, carbon etc.The compos ition was diagnosed 

using field emission scanning electron microscopy test.   

Hardener 

The triethylenetetraamine (TETA) used here is the aliphatic 

amine group of hardener. It is used as a curing agent for CY-

230 epoxy resin matrix. The weight percentage of hardener 

used in the present investigation is as per the suggestion and 

recommendation of Singh V.K., 2002. 

Result 

Flame Retardant Test 

The flame retardant properties of the various fabricated 

composites were tested on the horizontal burning setup. The 

external flame source was applied to the free end of sample 

for 30 seconds. Then, the time required to burn a 75 mm 

length of each specimen (from the first reference mark until 

the second reference mark) was determined. Table 4.8 

showcases the data obtain from horizontal burning test while 

figures 4.5(a) and 4.5(b) show the relationship between the 

linear burning rate v/s wt% of human hair fiber and weight 

loss rate v/s wt% of human hair fiber respectively. From the 

figures, it can be observed that as the wt% of human hair 

fiber have increased; both the linear burning rate and weight 

loss rate have decreased. Hence, at 10 wt% of human hair 

fibers, we find the least linear burning rate and weight loss 

rate. This is main ly due to the fire resistance property of 

human hair. Hence as the fiber wt% increases, the fire 

resistance property also increases. 

Table 1: Linear burning & weight loss rate of varying  

wt%  of Chicken Feather Fiber  

Percentage 

of CFF 

Weight Loss 

Rate (gm/min) 

Linear Burning 

Rate (mm/min) 

0 1.46 20 

1 1.5 21.5 

2 1.62 23 

3 1.75 24.6 

4 1.9 26 

5 2.1 26.4 

6 2.3 26.9 

7 2.5 27.21 

Table 2: Linear burning & weight loss rate of varying  

wt%  of Extracted Residue Powder in 5 wt%  CFF filled 

hybrid composite  

Percentage 

of ERP 

Weight Loss 

Rate (gm/min) 

Linear Burning 

Rate (mm/min) 

0 2.1 26.4 

1 1.9 24 

2 1.7 22.1 

3 1.5 21.2 

4 1.32 19.8 

5 1.2 18.45 

6 1.08 17.4 

 

 

Figure (a): Effect of varying wt%  of Chicken Feather 

Fiber on linear burning rate and weight loss rate  

 

Figure (b): Effect of varying wt%  of Extracted Residue 

Powder in 5wt%  CFF on linear burning rate and weight 

loss rate 
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Conclusion 

The outputs revealed the flame retardation characteristics of 

the epoxy hybrid composite reinforced with CFF and ERP 

particulate. The results showed the excellent flame 

retardation with increasing wt% of ERP in the composite and 

one can find its application in high temperature resistant 

bodies. The best CFF based composition is 5 wt% CFF in  

epoxy matrix. The presence of ERP can sustain the high 

temperature and reduces the effect of flame on the prepared 

composite. With increasing wt% of ERP the fire resistance is 

continuously increasing.  

Also the direct effect of the ERP in epoxy can be diagnosed 

for better thermal stability. So we can also work on the use 

of ERP part iculate at higher weight % and also with d ifferent 

ceramic or polymeric matrix. 
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