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Abstract— The Processing of fish results to enormous 

amounts of garbage. It is estimated that fish processing waste 

after filleting accounts for approximately 65% of the total fish 

weight. About 35% of the absolute fish weight stays as waste 

as skins and bones during arrangement of fish filets. In India 

fish production is about 95.7 lakhs of tonnes out of which 

7.34 lakhs of tonnes of fish scale is produced every year but 

unutilized. The present work an attempt has been made to 

develop, explore and design the likelihood of usage of labeo 

rohitha fish scales as pieces or short fibers in concrete as an 

additive. The workability of different percentages was 

determined .These concrete fish scale composite has several 

useful conclusions have been arrived at. 
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I. INTRODUCTION 

The fish scale as a natural fiber. The fish scale is mixed with 

vinyl ester pieces and this was subjected to different 

proportions. whereas fish scale percentages were 5 to 30 % 

weight (F.S5%, F.S10%, F.S15%, F.S20%, F.S25%, 

F.S30%) & composited fish scale vinyl ester were in the 

corresponding ratios such as 5:95 (1), 10:90 (2), 15:85 (3), 

20:80 (4), 25:75 (5) and 30:70 were weighed and 

compounded by hand. As per ration mechanical tests are 

carried out. The flexural, tensile, toughness properties for all 

samples determined. Among the samples author concluded 

the sample show better properties of above mechanical 

properties [1].The scales of l.rohitha contains the rich source 

gelatin /collagen. This gelatin is widely utilized as the 

biopolymer in various sectors. Author explains it has high 

potential bio polymer properties. The systematic techniques, 

for example, checking electron microscopy (SEM), UV-vis 

spectroscopy, and X-beam diffraction (XRD) for the 

assurance of crystalline and surface morphology and Fourier 

change infrared spectroscopy (FTIR) for auxiliary assurance 

[4]. The properties of calcium phosphate cement when it is 

subjected with fish scale collagen. Author determined 

improvisation of mechanical properties of cement composites 

with respect of controlled porosity and composite micro 

structure. The composite paste undergoes SEM, XRD test 

respectively. He concluded the setting properties of paste 

when it is incorporate with gelatine and observed the L/P ratio 

of cpc paste of different ratio [10].These fish scale bio-

degradable films gives good results where these can be used 

in textile and decorative industries. The density, thickness, 

young’s modulus, tensile strength is determined for different 

proportions. By these fish scales collagen can be 

manufactured [13]. The usage of short bio-degradable fibres 

acquired from the sizes of a crisp water fish (Labeo-rohita). 

This fiber lattice is included new interface between the 

oxygen particle of the epoxy and hydrogen molecule of the 

polypeptide chain of fish scale is in charge of the 

development of this new class of composites. Because of this 

extemporized of smaller scale hardness and show malleable 

and flexural-qualities insignificantly not the same as perfect 

epoxy [2]. The fish production in India 95.7 lakhs tonnes are 

produced in which 7.34 lakh tonnes fish scales are produced 

every year. So the author utilized fish scales with Lap ox L12 

resign and hardener K-6 prepared the different composites. 

The used fish scale biodegradable in nature and having 

engineering applications for better wear out properties. So the 

fish scales can be utilized as the fiber polymer composites 

[11]. The fish scales has the abundant source biopolymer 

which contains 30%-40% of protein (collagen), 30%-50% 

calcium and potassium carbonate and 20%-30% chitin which 

are extracted and valuable. So the author explains that this 

fish waste can be utilized in various industries. He studied and 

did experimental research on pharma therapeutic compounds 

[6]. The fish scale is referred as bio waste where the bio 

polymeric films are extracted from fish scales. The utilization 

of fish scales polymeric films are used as the Fixing/bolting 

the Internal obsession gadgets. In this paper creator clarifies 

biofilms were set up through twin screw mixing cum 

dissolvable throwing technique. Poly lactic corrosive (PLA) 

is biodegradable polymer though hydroxyapatite (Hap) is a 

bio earthenware production otherwise called bone materials, 

which empowers the new bone arrangement close break 

destinations. Creator clarifies mix of materials utilized in this 

assembling biopolymer as (PLA) and bio artistic as (HAP) 

[8]. The properties of fish scale by subjected to experiments. 

The mechanical properties of fish scale such as tensile, brittle, 

penetration and SEM experiment conducted to determine the 

layer micro structure and behavior [3]. The natural biological 

waste fish scales and chicken feathers mixed with epoxy 

chemical to create the reinforced composites. Epoxy resin 

(Araldite LY 556) and corresponding hardener (HY951) are 

used with respective proportions. He observed better values 

of tensile strength and hardness. These composites are 

utilized in the low load applications [12]. The contribution of 

powdered fish scales to the paste of HAP–M–PALC increases 

the strength properties. Author observed that the split strength 

and HAP–M–PALC paste hardened properties due chemical 

bond reactions [5]. In order to rectify this type of scenario 

they are using fish scales as a bio polymer films to prepare 

the micro needles. So that the manufacturing cost reduced and 

these threads are bio-compatible in nature and bio degradable 

in nature. Author concluded that fish scale biopolymer can 

pierce and degrade into skin and therefore are good candidate 

for transdermal applications [7]. 

II. LITERATURE REVIEW 

A. Bigi (2003) et al: This paper intended to explain the 

properties of calcium phosphate cement when it is subjected 

with fish scales. Author determined improvisation of 

mechanical properties of cement composites with respect of 

controlled porosity and composite micro structure. The 

composite paste undergoes SEM, XRD test respectively. He 

concluded the setting properties of paste when it is 

incorporate with gelatine and observed the L/P ratio of cpc 

paste of different ratio. 
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O'Sullivan et al (2008): The paper intended to 

explain about using collagen manufacturing from fish scales. 

This bio-degradable films gives good results where these can 

be used in textile and decorative industries. The density, 

thickness, young’s modulus, tensile strength is determined for 

different proportions  

Deju Zhu et al (2011): Paper intended to grace the 

properties of fish scale by subjected to experiments. The 

mechanical properties of fish scale such as tensile, brittle, 

penetration and SEM experiment conducted to determine the 

layer micro structure and behaviour  

Alok Satapathy et al (2012): Paper represents the 

usage of short bio-degradable fibers obtained from the scales 

of a fresh water fish (Labeo-rohita). This fiber marix is added 

new interface between the oxygen atom of the epoxy and 

hydrogen atom of the polypeptide chain of fish scale is 

responsible for the formation of this new class of composites. 

Due to this improvised of micro-hardness and exhibit tensile 

and flexural-strengths marginally different from neat epoxy. 

Javed Ahmad Bhat et al (2012): paper represents the 

study on partial and full replacement of animal crushed bone 

powder with respective coarse aggregate with 100:0, 75:25, 

65:35, 50:50, 25:75 and 0:100 respective ratios. The 

mechanical and physical properties were determined and 

concluded that the 50% of the crushed animal bones in 

replacement for normal aggregates were bit satisfactory with 

respect compressive strength requirements for mix ratio 

1:1.5:3. 

Li Shiqun et al (2013): Paper intended to explain that 

the contribution of powdered fish scales In Novel cements 

paste improvisation of HAP–M–PALC (hydroxyapatite–

magnesia–bearing phosphoaluminate) properties that results 

in increases the strength properties. Author observed that the 

split tensile strength and HAP–M–PALC paste hardened 

properties due chemical bond reactions. 

Ololade Olatunji et al (2014): The usage of silicon 

fabrication for micro needles very cost effective and this solid 

micro needles pierce the surface of the skin causing viable 

damage to the epidermis because of it thick/solid nature. In 

order to rectify this type of scenario they are using fish scales 

as a bio polymer films to prepare the micro needles. So that 

the manufacturing cost reduced and these threads are bio-

compatible in nature and bio degradable in nature. Author 

concluded that fish scale biopolymer can pierce and degrade 

into skin and therefore are good candidate for transdermal 

applications. 

R. Sridhar et al (2015): Paper intended to use of fish 

scale as a natural fibre. The fish scale is mixed with vinyl 

ester pieces and this was subjected to different proportions. 

whereas fish scale percentages were 5 to 30 % weight (FS5%, 

FS10%, FS15%, FS20%, FS25%, FS30%) & composited fish 

scale vinyl ester were in the corresponding ratios such as 5:95 

(1), 10:90 (2), 15:85 (3), 20:80 (4), 25:75 (5) and 30:70 were 

weighed and compounded by hand. As per ration mechanical 

tests are carried out. The flexural, tensile, toughness 

properties for all samples determined. Among the samples 

author concluded the sample [6] show better properties of 

above mechanical properties. 

Animesh Bora et al (2016): This paper intended to 

explain about fibre polymer composites by using fish scales. 

The fish production in India 95.7 lakhs tonnes are produced 

in which 7.34 lakh tonnes fish scales are produced every year. 

So the author utilized fish scales with Lap ox L12 resign and 

hardener K-6 prepared the different composites. The used fish 

scale biodegradable in nature and having engineering 

applications for better wear out properties. 

Merina Paul das et al (2017): Paper explains that the 

scales of l.rohitha contains the rich source gelatin /collagen. 

This gelatine is widely utilized as the biopolymer in various 

sectors. Author explains it has high potential bio polymer 

properties. The analytical methods such as scanning electron 

microscopy (SEM), UV-vis spectroscopy, and X-ray 

diffraction (XRD) for the determination of crystalline and 

surface morphology and Fourier transform infrared 

spectroscopy (FTIR) for structural determination. 

Olatunji Ololade et al (2017): Author explains that 

the fish scales has the abundant source biopolymer which 

contains 30%-40% of protein (collagen), 30%-50% calcium 

and potassium carbonate and 20%-30% chitin which are 

extracted and valuable. So the author explains that this fish 

waste can be utilized in various industries. He studied and did 

experimental research on pharma therapeutic compounds. 

Arbind Prasad et al (2017): The fish scale is referred 

as bio waste where the bio polymeric films are extracted from 

fish scales. The utilization of fish scales polymeric films are 

used as the Sealing/locking the Internal fixation devices. In 

this paper author explains biofilms were prepared through 

twin screw blending cum solvent casting method. Poly lactic 

acid (PLA) is biodegradable polymer whereas hydroxyapatite 

(HAp) is a bio ceramics also known as bone materials, which 

encourages the new bone formation near fracture sites. 

Author explains combination of materials used in this 

manufacture biopolymer as (PLA) and bio ceramic as (HAP). 

A.Manikandan et al (2017): Author intended to 

explains that the the gelatine & collagen can be extracted 

from fish scales. The author explains the properties with 

respect to thermal, physical, mechanical, biodegradable & 

cytocompatible. The properties can be described with by 

using Micro–computed tomography analysis. He explains 

that it can used as the natural synthetic bio degradable natural 

material in tissue engineering. 

Nirmalraj. L et al (2018): This paper intended to 

explain about using the natural biological waste fish scales 

and chicken feathers mixed with epoxy chemical to create the 

reinforced composites. Epoxy resin (Araldite LY 556) and 

corresponding hardener (HY951) are used with respective 

proportions. He observed better values of tensile strength and 

hardness. These composites are utilized in the low load 

applications.   

III. EXPERIMENTAL PROCEDURE 

A. Aggregates:  

The utilizing of the correct kind and great nature of totals can't 

be overemphasized. The coarse and fine totals by and large 

possess 65% to 75% of the solid volume (75% to 85% by 

mass) and firmly impact the solid's newly blended and 

solidified properties, economy, and blend extents. According 

to degree premise the particles which are goes to 4.75mm 

strainer is taken as fine total and particles which are held on 

4.75 mm sifter taken as coarse total. The fine total utilized in 

this examination is waterway sand complying with reviewing 
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zone II. The coarse total utilized in this examination is of 

precise fit as a fiddle and the greatest ostensible size of coarse 

total is 20 mm and 12mm totals are utilized fitting in with IS: 

383. 

B. Cement:  

The common ordinary Portland cement (OPC-53) grade 

cement was used conforming BIS specification IS: 12269. It 

has high durability and strength to the structures because of 

its superior crystallized structure distribution and optimum 

particle size distribution. 

C. Water:  

The water acts as a chemically reacted with cement to form 

the binding paste. The properties of fresh concrete such 

as workability and setting time is monitored. It also has 

important effects on the durability of hardened concrete and 

strength of concrete. The water should be free from 

impunities like organic matter, oily substance, greasy, 

hygroscopic & alkalies. It should be clean & fresh. The PH 

value should be maintained in between 6-8 conforming to the 

g BIS specification IS: 456. 

D. Fish scales: 

Fish scales is an unbending material which covers the skin of 

the fish. Colossal measures of fish waste are disposed of 

consistently. We chose to utilize these fish scales to deliver 

bio-degradable polymer. One of the difficulties is to gather 

enough of these scales and move them to the handling 

lab.Fish scale is generally utilized biopolymer in different 

ventures because of its incredible biocompatibility, 

biodegradability properties. In the present investigation fish 

scales was removed from fish squanders, as an elective 

source. 

E. Mix Design:  

Mix design is the process of considering suitable ingredients 

of concrete and finding their relative proportions with the 

object of producing concrete of certain durability and 

minimum strength as economically as possible. The design of 

concrete mix is not a simple task on account of the widely 

varying properties of the constituent materials, the conditions 

that prevail at the site of work, in particular the climatic 

condition, and the conditions that are demanded for a 

particular work for which the mix is designed.in this project 

designated grade was M30 with conforming BIS specification 

IS 10262-2009 & IRC: 44-2017. 

F. Fish Scale Collection/Processing:  

The scales of labeo rohitha were collected at local fish market 

rajam Andhra Pradesh. The fish scales were removed with 

hands, packed in locked polythene bags. The fish scales are 

removed placed in the long tub /bucket and subjected to the 

water. The fish scales should be washed twice thoroughly in 

order to remove waste organic matter such as fins, bones, 

blood, skin etc. Then the fish scales were soaked with crystal 

salt for 2-3 hours and stirred for 30minutes in order to remove 

the odour and non-collagenous proteins. The polythene sheets 

which are not water absorbent for fish scales used for drying 

purpose. 

G. Dried Fish Scales:  

The dried fish scales was undergoes drying for 2-3 days 

period in order to free from odour. The fish scales should 

odour free, organic matter and colour. The gross weight of the 

fish scales before processing weight should be calculated. 

The net weight of fish scales after treatment and dried is 

noted. The dried fish scale is collected into polythene bags 

and stored in dry place. 

H. Workability:   

Workability is define as the fresh or raw mix of concrete. 

Workability means the ease of workable and placement of 

concrete. The concrete which can be compacted and can be 

placed easily without any separation. Workability is a key 

property of concrete and related with respect to strength. The 

probable workability is not same for all mixes of concrete. 

Workability is effected by some factors such as Humidity, 

Temperature, Humidity of the environment, Mode of 

compaction, Method of placement of concrete, Method of 

transmission of concrete, Amount of cement & its Properties 

and Aggregate Grading. 

I. Slump Cone Test:  

Concrete slump cone test is to determine the consistency or 

workability of concrete mix prepared at the construction site 

or the laboratory during the progress of the work. Slump test 

is carried out from batch to batch to check the homogeneous 

quality of concrete during work. The slump cone test is the 

best simple workability test that can performed for concrete, 

which involves low cost and provides fast results. So it has 

been widely used for workability tests since 1922 The slump 

cone test is carried as per procedures mentioned in  IS: 1199 

– 1959  The concrete slump value is used to find the 

workability, which indicates W/C ratio, the various factors 

including properties of materials, dosage, admixtures and the 

effect of concrete slump value by Mixing methods. 

J. Compaction Factor Test:  

Low serviceable cement utilized in Mass cementing 

establishments and softly strengthened areas. The purpose for 

utilizing low useful cement is to limit the warm anxieties 

improvement which is caused because of the vast volume of 

the warmth of hydration which thusly creates warm breaks on 

solid surface. Bringing down water/concrete proportion 

abstains from draining and frail zones. Be that as it may, 

required functionality accomplished with the consideration of 

admixture. The compacting component test has the 

fundamental attributes of the solid which related close to the 

functionality necessities of cement and thusly it is perhaps the 

best test to portray the usefulness of solid blend. The 

compaction factor test is conveyed as per procedures 

mentioned in IS: 1199 – 1959. 

K. V-bee Test:  

The fundamental target of Vee-Bee test is to decide the 

functionality of the newly blended cement. The Vee-Bee test 

gives a sign about the versatility and the compatibility part of 

the crisply blended cement. The computation of the effort is 

done by measurement of time in seconds. The amount of 

work computed in seconds is called as the remolding effort. 

The time required for the complete remolding is a measure of 
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the workability and is manifest the Vee-Bee seconds. The 

Vee-bee test is carried as per procedures mentioned in IS: 

1199 – 1959 

IV. RESULTS  

Fish scale percentage Slump “mm” 

0% 32 

2.5% 26 

5% 22 

7.5% 18 

10% 11 

Table 1: Representation of slump results 

 
Fig. 1: Slump results 

Fish scale percentage Compaction factor 

0% 0.86 

2.5% 0.798 

5% 0.783 

7.5% 0.776 

10% 0.752 

Table 2: Representation of Compaction factor results 

 
Fig. 2: Compaction factor results 

Fish scale percentage V-Bee “sec” 

0% 3 

2.5% 5 

5% 5 

7.5% 7 

10% 9 

Table 3: Vee-Bee results 

 
Fig. 3: Vee-Bee results 

V. CONCLUSION  

Based on the results obtained in the chapter IV the following 

conclusions were drawn. 

Workability of the freshly mix concrete may vary as 

per the different percentages 2.5%,5%,7.5%,10%  in the 

respective slump cone, compaction factor, vee-bee tests 

1) As per slump cone test the varied slump is very low 

workability it can be used for road pavements as per is 

1199-1959 and is 456-2000 

2) As per compaction factor test 0.75-0.85 is said to be low 

workability which can be used for road pavements as per 

is 1199-1959 

3) The vee bee seconds in between 6-12 sec is said to be 

low workability which can be used for road pavements. 

The adding 10% fish scales to the mix results got the 17 

vee bee sec results the utilization in concrete reinforced 

structures. 

4) The workability test is conducted by using the fish scales 

which are natural bio polymers the change in the 

workability of fresh mix concrete with fish scales 

observed. The utilization of this mix in pavement 

construction will solve two problems with one effort:  

1) Solid waste disposal problems  

2) Provision of needed road construction material 
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