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Abstract 
This report presents an overview of facts and figures 
regarding bio-based and/or biodegradable plastics, in 
particular for packaging applications.Often, the term 
bioplastic is used by the public. However, the term 
‘bioplastic’ refers to either the bio-based origin of a 
plastic or the biodegradable character of a plastic. 
These two aspects of a plastic are not synonymous, 
and therefore the term ‘bioplastic’ is confusing. In 
this report a clear distinction is made between bio-
based and biodegradable plastics . Synthetic 
polymers are important in many branches of 
industry, particularly in the packaging industry. 
However, it has an undesirable influence on the 
environment and causes problems with deposition of 
waste and consumption. Therefore, there is a 
tendency to replace the polymer with biodegradable 
polymer that undergoes a process. This review 
summarizes the data on consumption, the level of 
biodegradation, the reliability of commercialization 
and production from renewable sources. Some 
biodegradable plastics that have been 
commercialized are starch based plastics, bacteria 
based plastics, soy based plastics, cellulose based 
plastics, lignin based plastics and natural fiber 
reinforced plastics. Production of this kind of 
material and its introduction to the market is 
important for the natural environmental. 
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Introduction 
 
Definition of plastics 
Plastic covers a range of synthetic or semi synthetic 
polymerization products which can be moulded into 
any desired shape when subjected to heat and  

 
 
pressure. They composed of organic condensation or 
addition polymers and may contain other substances 
to improve performance or economics. A finished 
high-polymer article not only consists solely of high 
polymeric material (polymer or resin) but is mixed 
with 4 to 6 ingredients, such as lubricant, filler, 
plasticizer, stabilizer, catalysts, and coloring 
material. 
 
1.1. Types 
There are mainly two types of Plastics: 
• Thermoplastics 
• Thermosetting Plasticsanda 
 
1.1.1 Thermoplastics 
Thermoplastics are those, which once shaped or 
formed, can be softened by the application of heat 
and can be reshaped repeatedly, till it looses its 
property. Example: Polyethylene, Polypropylene, 
Nylon, Polycarbonate etc. 
 
1.1.2 Thermosetting plastics 
Thermosetting Plastics are those, which once shaped 
or formed, cannot be softened by the application of 
heat. Excess heat will char the material. Example: 
Phenol formaldehyde, Urea Formaldehyde, 
Melamine Formaldehyde, Thermosetting Polyester 
etc. 
 
1.2 Statistics of production of plastics 
Now a days plastics waste is very harmful to our 
nature also of human beings. Plastic is not easily 
decomposable its affect in fertilization, atmosphere, 
mainly affect on ozone layer so it is necessary to 
recycle these waste plastic into useful things .so we 
recycle this waste plastic into a useful fuel. due to 
scarcity of petrol fuel in future this fuel comes to a 
very important invention. Other non conventional 
resources like coal and water also depleted in future 
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so it is very necessary to find alternative of these 
resources .so we recycled this waste plastic into a 
useful fuel it help in fertilization to farmer , it 
reduces pollution from nature , gives fresh air to 
humans beings and increases their life spam. It also 
contribute to swachh bharat mission started by prime 
minister. 
 
What are biodegradable plastics? 
Biodegradable plastic is plastic which degrades 
under biological (mainly microbial) action. Some 
biodegradable plastics are compostable (but not all), 
which means they degrade under controlled 
conditions, such as those occurring at compost (or 
anaerobic digestion) sites. Different biodegradable 
plastics only degrade under certain specified and 
tested conditions (e.g. degradable in soil, in 
wastewater treatment plants, etc), but most need 
industrial composting facilities. 
 
Biodegradation or biotic degradation is a specific 
property of certain plastic materials - that is, of the 
polymers these materials are made of. It is a process 
by which a polymer material decomposes under the 
influence of biotic components (living organisms). 
Microorganisms (bacteria, fungi, algae) recognize 
polymers as a source of organic compounds (e.g. 
simple monosaccharide, amino acids, etc.) and 
energy that sustain them. In other words, 
biodegradable polymers are their food. 
 
1.3 Natural bio-based polymers 
 
1.3.1: Starch 
Starch, a white, granular, organic chemical that is 
produced by all green plants.The basic chemical 
formula of the starch molecule is (C6H10O5)n.The 
simplest form of starch is the linear polymer 
amylose; amylopectin is the branched form. 
 
Apple cider vinegar is the most popular type of 
vinegar in the natural health community. It is 
claimed to lead to all sorts of benefits, many of 
which are supported by science. This includes 
weight loss, reduced cholesterol, lower blood sugar 
levels and improved symptoms of diabetes. 
 

1.3.3 Glycerol 
It is also called glycerine or glycerin; see spelling 
differences) is a simple polyol compound. It is a 
colorless, odorless, viscous liquid that is sweet-
tasting and non-toxic. The glycerol backbone is 
found in those lipids known as glycerides. Due to 
having antimicrobial and antiviral properties it is 
widely used in FDA approved wound and burn 
treatments. It is also widely used as a sweetener in 
the food industry and as a humectant in 
pharmaceutical formulations. Owing to the presence 
of three hydroxyl groups, glycerol 
is miscible with water and is hygroscopic nature. 
 
Application of Glycerin 

1.Food Industries 

2. Medical, Pharmaceutical And Personal Care 

Applications 

3.Botanical Extracts 

4.Electronic Cigarette Liquid 

5.Antifreeze 

6.Chemical Intermediate 

7.Niche Uses 

8.Film Industry 

9.Ultrasonic Couplant 

10.Bubble Mixture 

11.Internal Combustion Fuel 

 
1.3.4 Honeycomb 
A honeycomb is a mass of hexagonal prismatic wax 
cells built by honey bees in their nests to contain 
their larvae and stores of honey and pollen. 
 
Literature Review 
 
1. A. Demirbas | Published online: 01 Mar 2007 
Natural biodegradable plastics are based primarily 
on renewable resources. Biodegredation is 
degradation caused by biological activity, 
particularly by enzyme action leading to significant 
changes in the material's chemical structure. The 
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biodegradability of plastics is dependent on the 
chemical structure of the material. The 
biodegradation of plastics proceeds actively under 
different soil conditions according to their properties. 
Biodegradation of starch based polymers occurred 
between the sugar groups leading to a reduction in 
chain length and the splitting off of mono-, di-, and 
oligo-saccharide units by a result of enzymatic attack 
at the glucosidic linkages. 
 
Keywords: biodegradable plastics, biopolymer, bio 
waste, mechanisms, renewable resources 
  
2. Ke-Ke Yang &Yu-Zhong Wang | Published 
online: 07 Feb 2007 
Starch, one of the most inexpensive and most readily 
available of all natural polymers, can be processed 
into thermoplastic materials only in the presence of 
plasticizers and under the action of heat and shear. 
Poor water resistance and low strength are limiting 
factors for the use of materials manufactured only 
from starch, and hence the modification of starch is 
often achieved by blending aliphatic polyesters. In 
this review, the literatures concerning the properties 
of various blends of starch and aliphatic polyesters 
have been summarized. The biodegradable rates of 
blends can be controlled to a certain extent 
depending on the constitutions of blends, and the 
mechanical properties of blends are close to those of 
traditional plastics such as polyethylene and 
polystyrene. The reduction of their sensitivity to 
humidity makes these materials suitable for the 
production of biodegradable films, injection-molded 
items, and foams. 
 
Keywords: Starch, Aliphatic polyster, Blend, 
Biodegradable 
 
Problem Definition 
After studying a literature review .I have decided 
that I am going to do a work on Biodegradable 
plastics because of its sustainability and 
decomposition and solubility in water as we know 
plastics and polythene is a very critical and 
hazardous problem in so many manners like it’s also 
very dangerous as a cancers. So in this project I am 
going to make biodegradable plastics with the help 

of starch, apple vinegar, and glycerin at a particular 
temperature then after getting biodegradable plastics. 
I will perform a tensile strength, compressive, shear 
strength test along with thermal testing. 
 
Methodology 
About 100 ml of distilled water was taken along with 
10 ml  of glycerol, 1.5 g of cornstarch, 10 ml of 
honey comb ,30 ml of apple  vinegar, and 1–2 drops 
of food coloring. 
 
All the ingredients were combined in the given 
proportions and stirred in a saucepan until a 
consistent mixture was formed. The mixture was 
heated on a low flame and food coloring was added 
later. 
 

1-Test for Moisture Content 

Moisture Content in (%) = [ (Wi + Wf) / Wi ] 
*100, (1) 

where -Wi is the weight at the beginning and  Wf is 
the final weight. 

 

2-Water Solubility Test 

WS (%) =  [( W0 + Wf) / W0 ] *100,  

Where-WS is solubility in water 
           W0 is the weight at the beginning of the 
bioplastics; and 
           Wf is the final weight of the bioplastics. 
 

3-Biodegradability Test 

Weight Loss (%) = [ (Wo + W) / Wo ] *100 

 where -Wo andW are the weights of samples before 
and after the test. 

Experiment Process 
This experiment explores the concept of 
biodegradability. Before carrying it out, make sure 
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students are familiar with the meaning of the term by 
going over the Science Ideas and Concepts article 
Biodegradability. 
This experiment can be done in groups, with each 
group given the same or different items from the list 
below, or each group could be assigned two 
materials to compare, for example, STARCH versus 
CIDER VINEGAR. 

SAMPLE – 1 

MATERIALS WEIGHT 

1-GLYCERIN 10 ML 

2-HONEY COMB 10 ML 

3-VINEGER 30 ML 

4-CORN STARCH 50 GRM 

5-WATER 100 ML 

 

SAMPLE - 2 

MATERIALS WEIGHT 

1-GLYCERIN  10 ML 

2-HONEY COMB  10 ML 

3-VINEGER 10 ML 

4-CORN STARCH 50 GRM 

5-WATER 20 ML 

 

 

 

 

 

Comparison between Synthetic Plastic and 
biodegradable plastic 

Synthetic plastic Biodegradable plastics 

  

1.Synthetic plastics 
are man-made plastic 
prepared by various 
non- 

1.Biodegradable plastics are 
prepared from renewable 
resources i.e. 

renewable petroleum 
derived products by 
chemical synthesis 

starch, resins, wood, bacterial 
fermentation etc 

  

2.They are non-
degradable under 
natural conditions 

2. They can be degraded by 
various natural factors i.e. 
ultra-violet 

 
radiation, oxygen and nitric 
acid and various bacterial sp. 

  

3.Synthetic plastics 
are not cost–effective, 
as they are produced 
from 

3. Biodegradable plastics are 
cost-effectives, as they are 
produced from 

expensive 
petrochemical based 
resources cheaper resources 

  

4.The degradation 
time for synthetic 
plastics is very long or 
negligible 

4. Long or short period of time 
is required for its complete 
degradation 

and creates the 
problem of solid waste and resolves the problem of 
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management solid waste management 

  

5.eg:- polyethylene 
(PE), 
polycaprolactone (pcl) 
and poly vinyl 
chloride 

5. eg:- Poly-lactic acid (PLA), 
Polyhydrobutyrate (PHB) and 
its related 

(PVC) chains 

  

 
 
Results and Discussion 
 
1. Tensile strength is the amount of maximum 
strength needed to break the bioplastics film. Tensile 
modulus is defined as the stress change divided by 
change in strain within the linear viscoelastic region 
of the stress/strain curves. Elongation at break is the 
indication of the amount of the variation of extreme 
film length while attaining tensile strength until the 
film breaks, related to the original length. The tensile 
strength of the TPS, Young’s Modulus, and the 
elongation of the film at the breaking point were 
found for the samples. Glycerol, as a plasticizer, 
made the film more flexible as the intermolecular 
bonds between the polymer chains were reduced and 
the mechanical properties were modified. 
 
2. A biodegradability test was conducted on the 
sample from the best results of the tensile, water 

absorption, and thickness. The sample was studied 
for biodegradability properties. The weight loss of 
indicated the process of biodegradation of the 
specimen by the micro-organisms. Both buried 
samples at various depths showed the same 
degradation rate. The samples buried had the Wo and 
W values as follows: Wo = 0.474 grams and W= 
0.243 grams Where 

Wo andW are the weight of samples before and after 
the test. 

Conclusion 
 
Technical and economic problems associated with 
recycling materials have prompted researchers to 
look for new materials that can be recycled 
organically. The negative impact of synthetic 
polymers on the natural environment creates a lot of 
problems with deposition of waste and consumption. 
Biodegradable polymers have been studied, but 
polymer based sources that are renewable are the 
most desirable. The main advantage of 
biodegradable polymers is that they can be 
composted with organic waste and release back to 
enrich the soil. Their use will not only reduce threats 
to wildlife caused by dumping conventional plastic 
but will also reduce the cost of labor for removal of 
plastic waste in the environment because they are 
parsed by nature. Decomposition will help increase 
the longevity and stability of the landfills by 
reducing the amount of waste, which can be recycled 
to useful monomers and oligomers by microbial and 
enzyme treatments. Using biodegradable polymers in 
a variety of industries instead of synthetic materials 
can significantly help to protect the natural 
environment. 
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